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PUBLIC NOTICES. 


SITUATIONS WANTED (continued) 





( tivil Service Commis- 


810 
FORTHCOMING EXAMINATION : 
CARTOGRAPHER in the Hydrogra phic 
Department of the —~— ‘aad (10-25 9-25 with 
m cases 


Regu pastinctons, together 
with the forms on — a ay must 1 made. 
will be sent in response t uests (preferably by post- 
card) addressed to the “sbtheTaby, Civil "Bebrice 
Commission, Burlington mdon, W.1, Givine 
THE TITLE OF THE SITUATION. The latest date for the 
receipt of application forms is 12th January, 1933. 








bi 9187_ 
[ihe Institution of Chemical 
ENGINEERS. 
EXAMINATION, 1983. 


Application forms (returnable 19th December. 1932) 
and particulars of the Associate-Membership Examina- 
tion for 1983, together with the Sd on 

The Training of a Chemical Engineer."" may be 
obtained from the HON. REGISTRAR Institution 
of Chemical 8 wo Abbey House, Westmi 
London, 8. 





° y ° ° 
[jognor Regis Urban District 
COUNCIL. 

waTeRwones te nt MACHINERY 
ACT 
The Council of the Urban Disirict’ of Bognor Regis 
invite TENDERS for the PEOVISION of certain 
PUMPING MACHINERY at their Slindon Works. 
The Plant will comprise a Small Electrically Driven 
Centrifugal Pump 
‘he specification and form of Tender may _ be 
inspected, and sa copy obtained (on payment of Two 
Guineas, returnable if a bona fide Ten be made), on 
application at the offices Mesers. T. and C. 
Hawksley, Civil Engineers, 34, Old Queen-street, 
Westminster, 8.W.1, on and after the 30th November, 
1932 





Tenders, endorsed “* Tender for Pump. &c.,"" must 
be addressed to e Clerk to the Council," and 
delivered in a sealed envelope at the office of the 
Clerk to the Council, Town Hall, Seapes Regis, at or 
before Ten o'clock in the f of Thursday, the 
15th December, 1932 

JOSEPH JUB 
Clerk “y the Council. 
Town Hall, Bognor Regis, 


28th November, 1932 9222 





Bas Mental Hospital. 
The Committee of Visitors of the y — A - ot 
essex and rough of Colchester Mental Hos 

invite TENDERS foe DISMANTLING of EXISTING 

DEEP WELL PUMPS and the SUPPLY, DELIVERY. 

ERECTION and SETTING to WORK DEEP 

WELL PUMPING PLANT, with Piping and Co 

nections. 

Specification and form of Tender may be obtained 


from H. H. Gepp, 66, Duke-street, Chelmsford, on 
deposit of Two Guineas (cheque, to be made payable 
to the County Accountant, County Hall, Chelmsford). 


This deposit will be refunded provided a bona fide 
Tender has been sent in and not withdrawn. Extra 
copies may be obtained at One Guinea each, which 
sum will not be returnable. 

Sealed Tenders, endorsed *‘ Tenders for Cold Water 


Services," with the name and address of the firm 
tendering, to be delivered at Brentwood Mental 
Hospital, Brentwood, Essex dressed to the 
CHAIRMAN of the VISITING COMMITTEE, not 


later than 10 a.m. on the 19th day of December, 1932. 
Any firm entrusted with the work will be required 
to enter into a formal contract containing clauses 
relating to fair wages, &c 
The Committee do not bind themselves to ag me 
lowest or any Tender. 92 





he Executive Committee of 


ADEN SETTLEMENT invite TENDERS for 
the 5U PP LY of the following, C.1.F. Aden, for 
WATER SUPPLY 

(1) Class B Spigot and Socket Cast Iron Pipes and 
Specials in 4in., 6in., and Sin. diameters. 
Flanged Sluice Valves, Plain and —_ Gigtent 

and Socket Tail Pieces from _— 
Air Valves (various types and s toe)” 
Screw-down Spindle and Sluice Valve Fire 
Hydrants and Hydrant, Stand_ Posts. 
Meters from ¢in. to 8in 
~~ Boxes for Valves, 


(2) 


(3) 
(4) 


(5) 
(6) Hydrants, and 
Meters 

Boring and Tapping Apparatus, Mains Pressure 

Testing Apparatus, Main Laying Tools, 

Valve Keys, &c. 

Separate Tenders for Pipes, Valves, Meters, Specials, 
and other Articles may be forwai . 

Tenders should be addressed to the Water and 
Drainage Engineer, Aden Settlement, Aden. 

The Committee do not bind themselves to accept the 
lowest or any Tender. 

GEO. HENDERSON, 
Water and Drainage FE ngineer. 

Aden. 9213 


{7) 


Aden Settlement, 


( ‘ounty Borough of Gateshead. 


RESIDENT | ENGINEER REQUIRED a 
Gateshead blic Cc to Su 
intend the installation at High Teams Institution of 
the following :— 
(1) Complete Hot Water Heating and Domestic 
Supply System. 
(2) —— Set and Complete Electric Light 
Installation. 
(3) Kitehen and Bakery Equipment. 
(4) Building of Boiler-house and Alterations. 
The ap pplicants Be must have had considerable expe- 
rience an skilled oS ens Ee ting of 
steam plant, — electric generators, hot water 


. motors “we distri- 
ting cervices, and all kinds 








of pipe work and gen building 
The engagement +7 likely to fast 1 15 months and the 
salary will be at the rate of per ann 
Application, cspaiaanten 2” ies 
han three testimonials and 
Engineer,’’ must be delivered at my office not later 
December, 1932. 


than 10 a.m. on 9th 
H. PATTERSON, 
Borough Engineer. 


of not more 
* Resident 


9212 








The Battersea 


Aircraft 


(H. C. TOWN 


(Cc. E. R. SHERRINGTON.) 





The Engineer 


PRINCIPAL CONTENTS OF THIS ‘SSUE. 
ARRANGED FOR CARD 


> 


in the Navy. ee. ses) 
THE ENGINEER, 2 - 12 - 32 
Precision Grinding Machines 
No. XI. (P. 561) 
THE ENGINEER, 2 .- 12 - 32. 
German Circle of English Speaking 
Engineers. . se2) 
THE ENGINEER, 2 - 12 - 32 
Modern Hydraulic Operation of Machine 
Tools—No. II. «. ses) 
THE ENGINEER, 2 .- 12 - 32 


The Position of the Engineer's 
Department. 


Centrifugal Pump Characteristics. @. se) 
(T. Y. SHERWELL & R. PENNINGTON.) 


Two New Lathes of Special Type. «. s72) 


INDEXING. 


Power Station. eo. 554) 
THE ENGINEER, 2 2 - 32. 


(P. 559) 
THE ENGINEER, 2 - 12 


THE ENGINEER 


12 - 32 


THE ENGINEER, 2 - 12 - 32. 








SITUATIONS OPEN. 


COPIES or Trsrmonmis, NOT ORIGINALS, UNLESS 
SPECIFICALLY REQUESTED. 








TO ADVERTISERS UNDER BOX NUMBERS IN 
18 CLASSIFICATION. 
For the A, —- ot CC the Proprietors are 
tiled, “upon insert otices that Mer pe v8 = 
wu 


receipt of notifications from the A 
notices (limited to one ad will oy tree 
ot tees and co-operation is asked for. 





Works Super., 9127.—Position filled, applicants 











INDEX TO ADVERTISEMENTS, PAGE 65. 








SITUATIONS OPEN (continued). 





R. ROBERT A. MacGREGOR, Late Chief Meta! 
lurgist to the Darlington Forge, Ltd., BEGS to 
ANNOUNCE to his friends that he is now at LIBERTY 
to vadestane Metallurgica! Consulting, eer tigation. 











and Inspection Work.—Address, ARLINGTON 
FORGE, Darlington. 9203 & 
PAPER TEMAS, Automotive, Aero Engines. 
SEEKS POSITION would undertake work 
at home.— Address, P3048, The Engineer Office. 
P3043 
RAUGHTSMAN DESIGNER, 17 Years’ Expe 


rience, electrical heating, cooking. power station 

plant and mechanical work, DESIRES progressive 
POSITION .—Address, P3035, The Engineer Office 
P3035 B 





) re oan (26), G.I. Mech. E., 11 Years” Shop 

. Plant lay-oute and main 
tenance, a. “piso lines, cement machinery. Used 
working own initiative.—Address, P3030, The 








Engineer O P3030 & 
AGENCIES. 
i MGINBER. eprecheniont and Electrical, M.I 
4 E.. WISHES to REPRESENT High-class 
FIRM -t London end Home Counties.—Addreas, 
P2078, The Engineer Office P2078 pb 





AR EAST.—Old-established FIRM of CONSULT- 
ING ENGINEERS in China are PREPARED to 
ACT as TECHNICAL REPRESENTATIVES for few 


Engineering Firms Specialitie:, mechanical and 
marine. Partner in London at present.—-Address, 
P2005, The Engineer Office. P2005 pb 





ONDON FIRM, with Extensive Connection Amongst 

4 Engineers all industries, prepared ACT as 

Energetic and Live REPRESENTATIVES for 
Northern firm.—Address, P3040, The Engineer Office 
P3040 pb 





UALIFIED ENGINEER, with Good Connection 
in four Northern Counties, SEEKS AGENCIES 
ddress, P3087, The Engineer Office P3037 Pp 





Gas S ENGINEER, Tech. and Pept... wah Good 
connection smongst mechan ne and 
motor engineers in Scotiand, DESIRES ADDITION: Al 
AGENCIES. Car. 


Address, P3029, The Engineer (Office P3029 Pp 





ECHNICAL REPRESENTATIVES Having Well 
established connections with Hydraulic Machinery 
users and free to Introduce New Article on liberal 
commission terms, please communicate with P3036 
The Engineer Office. P3036 D 





MISCELLANEOUS. 
ENGINEERS. 


(ALL GRADES) 


Have you seen the latest edition of ** ENGINEERING 
OPPORTUNITIES "? In this 250-page book Pro 
fessor A. M. Low tells of the opportunities Engineers 
of all descriptions are missing. The book also gives 
details of A.M.I. Mech. E., LE.E., M.L.M.T., G.P.O., 
and all other Exams. and outlines Modern Home- 
Study Courses in all branches of Civil, Mech., Elec., 
Aero., Radio, Motor, and “ Talkie"’ Engineering. 
We alone guarantee “‘NO PASS-—-NO FEE."" You 
cannot afford to neglect this offer. Send for free hand 
book now. 


British Institute of Engineering Technology, 
22, Shakespeare House, 29-31, Oxford Street, 


9223 1 








RAUGHTSM an REQUIRED, Preferably with 

experience in Mineral Oil Distillation and Crack- 

ing. —hedees. giving full particulars of training and 

experience, age and salary, 9229, The] soe SOP 
9229 a 


PPORTUNITY for Engineering Company to 
MANUFACTURE and SELL SMALL PUMP on 
Royalty Basis. Enquire patent owners.—Address 
P3026, The Engineer Office. P3026 1 





SITUATIONS WANTED. 





IVIL ENGINEER (23), ist Class Honours B.Eng. 


(Liverpool), a in surveying, setting 
out, reinforced rete, steel work erection, &c., 
DESIRES POST, "home or abroad.—Address, P3009, 
The Engineer Office. P3009 & 





thanked. 
OMPETENT MAN REQUIRED, to be BR ibl 
, for all technical publicity literature, &c., for 
textile, electric and pumping machinery manufac- 
turers. Must himself be capable of writing and pre- 
paring first-class matter for journ ures, &c. 


Some experience of technical journalism most desirable 
—Apply by letter only to SECRETARY, Mather 
Platt, Ltd., Manchester. 


and 
A 





XPERIENCED DRAUGHTSMAN ay gl for 
Medium-speed Vertical Four-stroke Oil Engines, 
diameter 8i 


cylinder mn. to i12in. State yP with 
particulars of experience.—Address, 9227, The Engi- 
neer Office. 9227 a 





| es — of GAS and CONSTRUCTIONAL ENGINEERS 
invite APPLICATIONS for the POST of London 
—— District REPRESENTATIVE, shortly becoming 


‘acant. 
“Applicants must be thoroughly experienced, 
jc, tactful, and possess practical knowledge ot 


and pt) Engineering and be well known in 


gas circles 


Address, stating age and giving full particulars of 


experience and qualifications, 9220, The er Office. 


220 A 


gt SEEKS POSITION Where Practical Shop 
experience and a knowledge of the market for 
Electrical and Automobile Supplies would be of use.— 


dress, P3028, The Engineer Office. P3028 B 





HIGH-SPEED DIESEL ENGINES 


INGINEER DESIGNER. with Many Years’ Expe- 
rience of ligne. fost.” -speed Diesel engines, for all 
purposes, SEEK England or abroad. Would 
lke to cetablish coment with firm about to enter 
Diesel field or who are not quite satisfied with their 
Se. Has recently protected designs of direct- 
injection combustion head and is capable of producing 
Quickly production engine, with guarantee of high 
specific output and utmost reliability. 
Accustomed to taking full responsibility, also 
control of experimental machine and test shops. 


Address, 9230, The Engineer Office. 9230 B 








NGINEER, Late Manager of Small Marine nage 

Shop (20 years), DESIRES the LOOKING AFTER 

of a few SMALL STEAMERS, or would take = good 

AGENCY in South Wales district.—Address, P3038, 
The Engineer Office. P3038 B 





Large Power Station in North 


EQUIRED for 
R Tate —. BOILER-HOUSE ENGINEER. 


Applicants shoul sound all-round power-house 
SITUATIONS OPEN expe wiih special knowledge of iler-house 

operation.—State salary requi to Box “ R.R.W., 

c/o Davies my Co., 95, Bishopsgate, E.C.2. P3031 4 


Wy Aare. ELECTRICAL ENGINEER, with EB 
rience in the design, installation and 

a Machinery a6 ries to Iron and Steel 
orks, including Rolling | Drives. Must have 
techn training ractical Pa ng and 





oun INTERNAL COMBUSTION ENGINEERS. 
ACANCY for TWO - THREE, preferably 
pos 





ical 
ability to = oe State age, salary University men, with - uate expe: 
required, and when yy ey % 19, The Engi- | Write Box ey] seus 0 . 84, Queen ,Vio- 
neer Office. e219 a tonks-cteest, E.C 9214 a 


XPERIENCED OIL ENGINE SALESMAN, Tech- 

nical and practical, with up-to-date knowledge of 

aye and clients’ requirements, valuable connection 

in the Midlands.—Address, P3033, The Engineer Office. 
P3033 B 





Somanoal ENGINEER DESIRES POSITION ; 
firs experience and expert knowledge in 
water distilling plants, ice machines, refrigera 
pumps, and machine shop. Foreign experience, fluent 
a excellent references. Accept home or abroad. 





. 7, Inhurst-road, North End, ypiemows. 





ATENT OWNERS REQUIRE ENGINEERING 

CONCERN to Manufacture and Sell Pumps on 
Royalty Basis.—Address, P3025, The —m ° val 
5 1 





MACHINERY, &c., WANTED. 


ANTED 





, 1000 H.P. Continuously Rated VER- 
TICAL MULTLCYLINDER CRUDE OIL 
ENGINE, solid injection type. Must be in first-class 
condition, and of reliable and up-to-date manufacture. 
—Address, giving cylinder sizes, overall dimensions, 
speed, fullest particulars and lowest price, 9201, sae 
Engineer Office. 9201 


N 





ACHINE TOOLS J DingSL BuGiNE MANU 
FACTURE, 50-1 H.P. agg 


with full particulars of ‘atest type mi nes, new or 
second-hand (in first-class condition) *OESTRED by 
a leading ce it) Company 

OOLS,”” Wm. ahve 


Address, Porteous and Co., 
tising Agents, Glasgow Ps 





AUCTIONS, Page 66. 
FOR SALE, Pages 4 and 66. 
EDUCATIONAL, Page 2. 
PATENTS, Page 2. 


BUSINESSES and PREMISES 
(For Sale, &c.), Page 66. 


WORE WANTED, Page 66. ° 


For Advertisement Rates see 





First Column Overleaf. 








THE ENGINEER 








Dec. 2, 1932 


(a 








The Engineer 


Annual Subscription Rates 


(including postal charges). 


Le prix de l’abonnement est accepté en 
livres sterling, ou dans la monnaie du pays 
d'origine au cours du change au moment de la 
commande. 

Die Bezugsgebihren sind zahlbar in Pfund- 
sterling oder in der Landeswiahrung des 
Bestellers, umgerechnet zum Kurse des Tages 
an dem die Bezahlung erfolgt. 

Serén aceptados los abonos en moneda 
esterlina o su equivalente calculadg en la 
moneda del péis de origen al cambio efectivo 
a la fecha de ponérse el pedido. 


BRITISH ISLES 
CANADA.. 


£3 5 
£3 8 
J £2 18 
ABROAD £3 7 
(except Canada) £3 3 0 
Central News Agency. All Branches. 
Cape Town: Wm. Dawson and 
— Ltd., 29-31, Long-street 
( 
JOHANNESBURG: C. Juta and Co. 


BUENOS AIRES: Mitchell’s Book 
Store, 576, Cangallo 


Gordon and Gotch (Australasia), 
Ltd. All Branches 


LBOURNB : Robertson 
Mullens, Elizabeth-street 

BRUXELLES: E. b a aoe 1864 
Avenue a er Schaerbeek 

BR H. Smith and Son, 
78-80, Rue du Marché-aux- 
Herbes 

American News Company, Ltd. All 
Branches 

MONTREAL: Gordon and Gotch, 

Notre Dame-street; W. 


ToroxTo : ‘Wm. Dawson Subscrip- 
{ea Service, Ltd., 70, King-street 
t 


Thick Paper Ed. 
Thin Paper Ed. 
Thick LPeper Ed. 
Thin Paper Ed. 


0 
0 
6 
6 
AFRICA 


ARGENTINE .. 


AUSTRALIA .. 
and 


BELGIUM 


CANADA... 


Toronto: Gordon and 

Ltd., 81, Queen-street West 
CoLomBo : Wijayartna and Co. 
Hone Kone: Kelly and Walsh, 


td. 

SHancual: Kelly and Walsh, Ltd. 
Teknisk Presse Bureau, Ourd¢gade 
34, Copenhagen 

Camo: Ex 
Stationery Store, 
Maghrabi 

HELSINGFORS: Akademiska Bok- 
handeln, Alexandersgatan, 7 

Pagis : Boyveau and Chevillet, Rue 


de la Banque, 22 
Paris: Librarie -Leverault, 
87, Av. de 


CEYLON .. 
CHINA 


DBNMARK 


EGYPT Book 


9, 


and 
Chareh 


FINLAND 
FRANCE .. 
229, Bid. St. Ge: 


Paris: Brentano's, 
ro 


pera 
PaRIs: Dunod, 92, Rue Bonaparte 
Paris: W. H. Smith and Son, 248, 


Rue de Rivoli 


BERLIN - LICHTERFELDE - WEST: 
H. Hermanns, Dahiemer Strasse, 


K. W. Hiersemann, 
29 


GERMANY 
64 
LEIPZIG : 
Koni 
HOLLAND ROTTERDAM : Hector’s Boek- 
handel, Noordblaak 59 
ROTTERD : Techn. Boekhandel, 
Ba e” ‘Gelderschestraat 4 
> Thacker and Co., Ltd. 
er AE Thacker, Spink and Co. 


MILAN : Ulrico Hoepli 
Rome: Maglioni and Strini, 307, 


Mm - Treves, Corso 


INDIA 


ITALY 


Branches at Naples and Rome 
Maruzen Co. Ali Branches 
 ~ : Educational Supply 


JAPAN 
JAMAICA.. 
NEW ZEALAND 


AUCKLAND : Whitcombe and 
Tombs, Ltd. 


Gordon & Gotch, Ltd. All Branches 
Napies : J. Wilson Craig and Co. 
LENINGRAD : Meshdunarodnaja 
Kniga, Prospect Volodarsky, 53A 
Moscow : Kuznetski Most 18. 


STRAITS SET ILEM EE SS Sraanens : Kelly and 
Walsh, Ltd. 


RUSSIA 


SWEDEN.. STOCKHOLM: A/B 

ta — rae yw ee m1 
StockHotm: A/B ©. EB. Fritzes 
Kungl., Hofbokhandel, Freds- 

gatan, 2 
SWITZERLAND Zurico: Rosa Leibowicz, 4, 

Ankerstr. 
UNITED STATES International News Co., wee 
OF AMERICA Varick-street, New York, > me 


an4all Branches 
Entered as second-class matter at the Post 


Office, New York, N.Y., December 12th, 
1896, under the Ag of March 3rd, 1879 
(Section 397, P.L. & R.). 


*.* Reapive Cases, t hold two copies of THE 
ENGINEER, cloth sides and leather backs, can now be 
supplied at 4s. 9d. each, 5s. 3d. post free. 





“THE METALLURGIST.” 


This Supplement, which deals with the Science and 
Practice of Metallurgy, both ferrous and non ferrous, is 
published free with the last issue of Taz ENGINEER in 
each calendar month. 


ADVERTISEMENTS. 


The charge for Classified Advertisements is 1/- per 
line up to one inch—minimum ¢ ¢ 4/-; those oceupy- 
ing one inch or more at the rate of 12/- per inch. Orders 
must be accompanied by a remittance. The rates for 
Displayed Advertisments will be forwarded on soe. 
tion. Classified Advertisements cannot 
unless delivered before TWO o'clock on Wednesday 
afternoon. 

Letters relating to the Advertisement and the Publishin; 
Department of the Paper are to be addressed to the 
Publisher, all other letters are to be addressed to the 
Editor of Tat ENGINEER. 


THE ENGINEER DIRECTORY. 


This Directory, which is published annually in .~ 
interests of advertisers in Tak ENGINEER, may be 
obtained free of charge on application to the 
Publisher. 





Postel Address, 28, Essex-street, Strand, London, W.C. 2. 
eg. 
London. 


Address, ** Engineer New: 


Tel., Central 


aper, 
(8 lines). 








By A. W. 


to any business concern. 238 pp. 10s. 6d. n 


~ PITMAN’S 


BUSINESS BUDGETS 
AND BUDGETARY CONTROL 


WLILLSMORE, F.R. Econ. 8. 
Shows how the principles of budget control can be applied to modern business to effect more efficient 


management, a closer co-ordination of activities, a control of production, and a reduction of costs, 
takes a comprehensive view of the whole problem and provides methods and information adaptable 


Write for full particulars of this book, post free from :-— 
SIR ISAAC PITMAN & SONS, LTD., PARKER ST., KINGSWAY, LONDON, W.C.2 


It 














PATENTS. 
GS PATENT AGENCY, Ltd. (B. T. KING. 
. Paten G.B. 5.. and Can.) 
vies Hand ** "and consultations on Pate teate 
and Trade Marks E. —— pease Viste Victoria-street, 
London, B.C.4. 45 years’ ref. “Phone : Central v6s2° 
6755 a 





p@te —* IMPROVEMENTS IN OR Sel Aa 
ING “T SPIRAL FINNED TUBIN 

The PROPRIETORS of Fessy Waseem ‘Bundy's 
BRITISH PATENT No. 202,507 DESIROUS of 
LICENSING it to BRITISH MANU TF ACTU RERS o 
pe nell a to ensure its manufacture any 
developm in Great Britain, or of BELLING ;), 
PAT&NT OUTRI IGUT.—For full lateeppaticn addn 


inquiries to W. P. THOMPSON and CO., Charter 
t and Trade Mark Agents, 12, 7 MS 
Liverpool. P3034 n° 





HE PROPRIETOR of BRITISH PATENT N.> 
L es dated 27th November, 1923 relating to 
n ‘Thermostatic alves, 
DESIROUS of of ENTERING into ARRANGE MENTS 
by way of a ICENCK or ot ise, On reasona! 
terms, for the capa of EXPLOITING the abo 
patent, and ensuring its practical working in Gre 
Britain.—Engquiries to gs B. SINGER, The Carvel 
Building, New York City, N.Y., U.S.A, 9206 


“ 





FOR EXTRACTING OIL 


1279 


WEST DRAYTON. 


2104 


roe Drayton SEPARATOR 


Elimination to !/ioth 
grain per gallon guaranteed. 





Let us send you List No. 


THE DRAYTON REGULATOR 
AND INSTRUMENT CO., LTD. 


FROM EXHAUST STEAM. 


of a 


Perhaps the most in- 
teresting feature of the 
Drayton Oil Separator, 
apart from theremarkably 
high efficiency, is the fact 
that the factor of elimin- 
ation isa constant. That 
is to say, it is independent 
of periodic cleaning and 
the timewhich has elapsed 
since the shell was last 
scraped. 


The movement of the 
steam through the vessel 
maintains the eliminators 
in a state of continuous 
motion, and deposited oil 
drains to the sump and is 
removed in the usual way. 


71/38. 


MIDDLESEX. 











DIESEL 


PETROL PARAFFIN 


in two, four and six cylinder modeis 


GLENIFFER 








MARINE & STATIONARY ENGINES 

















of ENTERING into ie NTS with British 
Manufacturers with a view to the SALE or COM- 
EXPL OITATION of the Inventions pro- 
by the said Patents. r seb 
w 


ENGINES Ltd., 
Anniesland, 3 Cylinder 45/60 H.P. Diesel Engine direct coupled to 
a 30 K.W Generator. 
GLASGOW, W.3. 
PATENTS. PATENTS. 
as FF PROPRIETORS of .BRITISH PATENTS, No. HE PROPRIETOR of PATENT No. 886,686, 
relating to “* A Process of Assembling * Improvements relating to Steam Boiler Feed 
Axle ictnediann ** and No. 320,275, relating to Water Supply Sietome.. is DESIROUS of ENTERING 
* Improvements in Roller Bearings,”’ are DESIROUS is ad a ENCE or other- 


MENTS by way = Lic 
en mable terms, the purpose 
EXPLOITING the same and casuring oe full develop- 
ment and practical working in this country 
All Gommananibens should be add in the first 
i KE. EV. and CO., 





Interested parties are invited to 
the undersigned for further particulars 








H. N. and W. 8. SKERRETT, Patent Agents, 24, 
Temple-row, Birminghahh. 9215 


ressed 

istered Pa Agents “Bath House 37, 60, H born 
atent House C) 

o E.C.1, and at 34, Dame-street, 


Vv 
9207 H 


| Regis 
jaduct, London, 
| Dublin, Ireland. 





HE PROPRIETORS y the PATENT No. isos. 
for ** Improvements in © Chains for Vehicle 
Non-skid Devices,’ are DESIROUS of CERTERIN (: 
into ARRANGEMENTS by way of LICENCE an. 
OTHERWISE on reasonable terms for ihe purpose » 
exploiting the same and ensuring its full development 
and practical working in this country.—All con 
munications should be addressed in the first instanc: 
to Haseltine, Lake and Co., 28, Southampton-build- 
ings, Chancery-lane, London, W.C.2. — H 


a - PROPRIETORS of the PATENT No. 279,42 
for ‘* Process and Apparatus ae. _ Betnforei kK 
Cross-chains."’ are DESIROUS RING int 
ARRANGEMENTS by way of LICENC * ro OTHE! 
WISE on reasonable terms for the purpose of exploit 
ing the same and ensuring its full development and 
practical working in this country.—All communica 
tions should be addressed in the first instance t 
Haseltine, Lake and Co., 28, , Southampton- buildings, 
Chancery-lane, London, W.C. 9232 H 


HE PROPRIETORS of the PATENT No. 225,477 
ant. * Improvements rans to Wire 
Cab are DESIROUS of NTERING into 
ARMANOEMENTS by way of LIC ENC E and OTHER 
WISE on reasonable terms for the purpose of exploit 
ing the same and ensuring its full development and 
practical working in this country.—All communica 
tions should be addressed in the first instance to 











Haseltine, Lake and Co,, 28, Southampton-buildings, 

Chancery-lane, London, W.C.2 9232 4 

J oe ® tt TORS of BRITISH PATENT Ni 
for Improvements in or relating t 


Mec hanically Propelled Sweeping Machines,"’ are DE 
SIROUS of ENTERING into NEGOTIATIONS wit) 
interested parties for the GRANTING of LICENCES 
thereunder on reasonable terms or for the SALE of th: 
PATENT outright. ae Jommunications 


to Messrs. DICKE POL L. AR and MERCER 
Chartered Patent 7 20-2 Holborn, London 
BEC.1. 10 a 





HE PROPRIETORS of BRITISH PATENT No 
314,848, for Improvements in or relating to 
Mechanically prepelies Sweeping Machines,”’ are DE 
SIROUS of ENTERING into NEGOTIATIONS with 
interested A. for the GRANTING of LICENCES 
thereunder on reasonable terms or for the SALE of the 








PATENT outright.—Communications please address 
to Messrs. DICKER, POLLAK and MERCER 
Chartered Patent Agents, 20-23, Holborn, London 
E.C.1 9211 

HE PROPRIETOR of the PATENT No. 187, 

for ** Silent Chains,”"" is DESIROUS of ENTER: 
ING into ARRANGEMENTS by way of LICENC! 
and otherwise on reasonable terms for the purpose of 
EXPLOITING the same and ensuring its full develop 
ment and,practical working in this country All 
communications should be addressed in the first 
instance to Haseltine, Lake and Co., 28, Southamptoa 
buildings, Chancery-lane, London, W.C.2. 9209 8 
EDUCATIONAL. 





CORRESPONDENCE COURSES 
ot we for the EXAMINATIONS of the 
Leer. Crva Enomsrns, or 

| ad oe MarmouLarion, &c., 


Mr. TREVOR Ww. ‘W. PHILLIPS, 
B.Sc. (Honours), Assoc. M. Inst. C.E.,. A.M.1 Struct.E. 
MRSL. ¥.E.8. 4. Chartered Ci Civil Engineer, &. 
YP and full to:— 

36. Daz Srazer. LIVERPOOL. 
Orrica :—65, Cuanceny Lawz, W.C.2. 


(Cal 
ARE 





A.M. Inst. C.E. EXAM., MAY, 1932. 
FIRST PLACE. 


Gained by T.1.G.B. Student. 





Read his letter, which speaks for itself :— 


“ You will be to hear that, at the recent 
examinations of The Institution of Civil ineers, 
I obtained mln a place in the Associate Member- 


ship Examination, Sections A and B, and have 
been awarded the “ Bayliss Prise” of £15. Iam, 
of course, extremely tified by this result and 
hasten to thank you for your valuable help and 
idance during my studies for this examination. 
Tepe that my success will be crowned by receiv- 
ey oes Membership of your Institution, 

saith Lean trash of aed caution Oh tem 
F.G.T. (Studentship No. 17472.) 


The services 0 coee FE eet, many of wom, ove 


The T.1.G.B. guarantees 


The Technological Institute of Great Britain, 
76, Temple Bar House, London, E.C. 4. 


(Pounded 1917. 18,000 Successes) 


For continuation of Small Advertise- 
ments see page 4. 
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A Cross-Channel Train Ferry. 


Tue Southern Railway Company has decided to 
introduce a train-ferry service between England and 
France, which, it is expected, will be ready for opera- 
tion in the summer of 1934. The port of Dover has 
been chosen as the terminal on the English side and 
in all probability the port of Dunkirk will be the 
French terminal. It is understood that tenders are 
shortly to be invited for the construction of three 
up-to-date train ferry vessels. These will be 15 to 
16-knot ships, and their design will embody the 
principal improvements which have been suggested 
by the close study of train ferry operation in all 
parts of the world. Although the ferry is to be 
instituted principally for goods traffic, provision is 
to be made for a limited number of passengers, and 
in due course it should be possible to arrange for a 
service of sleeping cars between London and Paris 
and other Continental capitals. It is pointed out that 
the train ferry will enable a considerable saving in 
time to be made at the ports, with less handling of 
goods, and a consequent lessening of the risk of 
damage or deterioration. 


A Shipbuilding and Scrapping Plan. 


In course of the debate in the House of Commons 
on Monday evening on the amendment to the 
Address, Sir Charles Barrie, the member for South- 
arapton, called attention to the deplorable state of 
shipbuilding, especially in relation to unemployment. 
There were, he said, roughly 500 shipbuilding berths 
in the country, of which 94 per cent. were unoccupied. 
He suggested that a three years’ programme of 
1,000,000 tons gross should be started, and that ship- 
owners should be invited to scrap 2,000,000 tons of 
shipping, being allowed by the Government £1 or 
£1 10s. a ton for these vessels as scrapped. In order 
to finance the new tonnage the Government, he 
suggested, should back shipbuilders’ bills to half the 
value of the tonnage built. That would represent 
£7,500,000 for three years. The Government would 
have the value of the old vessels as scrap. There would 
be required 350,000 tons of steel a year for the new 
tonnage, and 1,000,000 to 1,500,000 tons of coal would 
used. Employment would be given to between 
50,000 and 70,000 men in the shipyards, and engine 
shops, and in ancillary trades, and their wages would 
be from £150,000 to £200,000 a week. He did not ask 
the Government to put up any money to build the 
vessels, but simply to stand behind the shipowners and 
shipbuilders’ bills, if necessary, for five years. The 
scrapping of old tonnage would have the advantage 
of not letting it fall into the hands of the foreigner 
at a very cheap price to compete with us afterwards. 
Several shipbuilding associations had considered 
scrapping schemes, and he hoped the Government 
would not lightly throw away the suggestion made. 


be 


Waterloo Bridge. 


On Friday last, November 25th, Mr. Stanley 
Baldwin, Lord President of the Council, who was 
accompanied by Mr. Pybus, the Minister of Transport, 
received a deputation from the London County Council 
on the subject of Waterloo Bridge. The deputation 
was introduced by the Chairman of the Council, Mr. 
Angus N. Scott, and Sir Percy Simmons, on behalf 
of the deputation, summarised the steps which had 
already been taken with a view to dealing with the 
bridge, and asked that the Council might be informed 
of the Government’s decision on the action now to be 
taken. In reply, Mr. Baldwin stated that the various 
points raised would receive the early consideration 
of the Government. In view of the deputation above 
referred to, Mr. Arthur Keen, the Chairman of the 
Thames Bridge Conference, has written to Mr. 
Baldwin on behalf of the societies represented on that 
Conference. The letter submits that, in the view of 
the Conference, no need exists for a new bridge on the 
Waterloo site, and that by a reinstatement of the 
existing bridge, widened or not, as may be decided, 
all requirements will be met. The London County 
Council, the letter suggests, has not allowed the value 
of the bridge as a great national monument to have 
due weight. An appeal to Mr. Baldwin, as represent- 
ing the Government, is made in the letter to recom- 
mend the Government to adopt the economical 
course by providing such financial assistance only as 
may be necessary for restoring the existing bridge. 


Naval Launches and Trials. 


On Thursday last, November 24th, the new cruiser 
‘Orion ’’ was safely launched from Devonport 
Dockyard, the naming ceremony being performed 
by Lady Eyres Monsell, the wife of the First Lord, 
Sir Bolton Eyres-Monsell. There was a strong breeze 
blowing at the time, and the ship had to be let go 
some ten minutes earlier than was intended. She 
glided perfectly into the Hamoaze at 2 o'clock. 
The ‘‘ Orion’ is a cruiser of the ‘‘ Leander ”’ class, 


and she was laid down on September 26th last year, 
two days after the launch of the name ship of the 
class. 


She will have a displacement of 7000 tons, 


A Seven-Day Journal | 


and her main armament will consist of eight 6in- 
guns. The geared turbine propelling machinery 
has a designed output of 72,000 S.H.P., and was 
constructed at Barrow by Vickers Armstrongs, Ltd. 
It is of interest to record that on Friday last the 
name ship of the class, the ‘‘ Leander,”’ was com- 
missioned for trials early next year. She will be 
commissioned, it is expected, in the Second Cruiser 
Squadron. On Monday last, November 28th, R. 
and W. Hawthorn, Leslie and Co., Ltd., launched 
at Hebburn the second naval sloop, the ‘‘ Goncalves 
Zarco,’’ which they are building for the Portuguese 
Government. She is a 1000-ton displacement ship, 
and is designed for oil fuel burning, her bunkers 
giving a range of 6000 miles without refuelling. 


Galway Sea and Air Port. 


In last week’s Journal we outlined the proposal 
of the Irish Transatlantic Corporation, Ltd., for 
the construction of an international sea and air port 
at Galway, on the West Coast of Ireland. Further 
particulars of the scheme have since been mentioned 
by Mr. C. H. Glendining, the chairman of the com- 
pany, who has referred to Mr. Maxwell Ayrton’s 
report on the aerodrome, which, by means of a 
reclamation scheme, it is intended to construct 
alongside the proposed harbour. Assurances have 
been received from the London, Midland and Scottish 
Railways and Imperial Airways, Ltd., regarding 
rail and air services from Galway to London and the 
Continent. The possibility of catapulting mails 
by aeroplane in connection with the proposed Galway- 
Halifax route is being closely studied. Galway is 
approximately 1500 miles from Belle Isle, Newfound- 
land, where the Canadian authorities are contem- 
plating the erection of a large aerodrome. Flying 
conditions are favourable at Belle Isle for nine 
months of the year, and it is suggested that if Atlantic 
liners be provided with suitable equipment, express 
mail aeroplanes might be landed on a ship 500 miles 
from Galway and catapulted off 500 miles from 
Belle Isle, thereby reducing the actual steaming 
distance to 500 miles for nine months in the year. 


Railway Wages. 


AT a meeting of the National Wages Board, held 
on Tuesday, November 29th, Sir Ralph Wedgwood, 
the chief general manager of the London and North- 
Eastern Railway, presented the case of the railway 
companies for a reduction in wages and salaries. 
The argument put forward by Sir Ralph was 
supported by a mass of closely reasoned figures, 
to which we can only briefly refer in this note. The 
four main contentions were, first, that the increase 
in railway wages which has taken place since 1914 
is disproportionate to the increase in the cost of 
living, and to the increase in wages which has taken 
place generally in industry. Secondly, that railway 
costs, of which two-thirds are wages costs, are too 
high to enable the companies to compete effectively 
or to meet the needs of industry. Thirdly, that railway 
credit is not high enough for continued efficiency 
and development, and fourthly, that the present 
position unjust to the shareholder and must 
discourage the further investment which is necessary 
for the welfare of the industry. The application of 
the companies that the percentage reduction 
from earnings at present operating, namely, 2} per 
cent. from all earnings, and a further 2} per. cent. 
on earnings above 40s. a week, be replaced by a 
deduction of 10 per cent. from all earnings, a 
minimum wage of 38s. being retained. The proposed 
reduction would effect a further yearly saving to the 
companies of £4,600,000, in addition to the £3,660,000 
saved by the 1931 wage reductions. 


1s 
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A Building Industry Fire-Testing Station 


AN important conference is being called by the 
Building Research Station of the Department of 
Scientific and Industrial Research to consider pro- 
posals for the establishment of a fire-testing station 
for the building industry. It will be held at the 
Institution of Civil Engineers on Wednesday, 
December 7th, at 11 a.m., under the chairmanship of 
Sir Clement Hindley. Many requests have been 
received in recent years by the Building Research 
Station for fire tests on building materials and 
structures, but it was not possible to meet them— 
first, because a sound basis for fire testing had not 
been enunciated; secondly, because the necessary 
technique had not been developed at the Station ; 
and thirdly, because the necessary testing facilities 
were not available either at the Building Research 
Station or elsewhere. The position has been clarified 
by the recent issue by the British Standards Institu- 
tion of “ British Standard Definitions and Methods 
of Tests for Fire Resistance, Incombustibility, and 
Non-inflammability of Building Materials and Struc- 
tures.”” In these circumstances it is hoped that a 
conference of all interested firms and bodies will 
enable steps to be taken to provide adequate fire 
testing facilities. The proposals to be discussed are : 
first, that interested firms should establish and 
maintain by co-operative effort a testing station of 
their own ; secondly, the establishment of a testing 
station by the Department of Scientific and Industrial 
Research at the Building Research Station, with the 








financial co-operation of interested firms and bodies ; 





and thirdly, the development of the Fire Offices 
Committee Station at Manchester as a station co- 
operating with the Building Research Station, 
reports being issued by the Building Research Station. 
Firms and bodies which may not have received invi- 
tations to the conference direct, but which would 
wish to send representatives, are invited to com- 
municate with the Director of the Building Research 
Station at Garston, Watford, Herts. 


The British Dyestuffs Industry. 


On Thursday, November 24th, the Dyestuffs 
(Import Regulation) Act of 1920, which has already 
been renewed on two occasions, and which would 
have expired in December, was included in thx 
Expiring Laws Continuance Bill for a year’s further 
operation. The saine day there was issued as a White 
Paper the report of the committee which was 
appointed to consider the position of the industry. 
It recommends that the Act should be continued 
for a period of three years on its present basis. The 
report states that the Act is achieving the objects 
it was designed to perform, and it points out that 
a very substantial dye-making industry has now been 
built up in this country. Many new dyestuffs have 
been marketed and it is generally agreed that there 
is little room for criticism of the standard maintained 
by the British firms. During the past few years 
there has been increased technical co-operation 
between makers and users of dyestuffs—which has 
enabled the makers to give better service. Th: 
report insists that any repeal of the Act would 
impede the progress of the industry. The Committee 
further recommends that the method of taxation 
of motor spirit should be altered so that British 
dye makers can obtain supplies of benzol, toluol and 
xylol at prices which will more closely correspond 
to those paid by their foreign competitors. 


The Italian Liner Conte di Savoia. 


THE new Italian liner ‘“‘ Conte di Savoia,” which 
has been built and engined by the Cantieri Reuniti 
Dell’ Adriatico, of Trieste, for the New York service 
of the Italia Line, left Genoa at midday on Wednesday 
last, November 30th, on her maiden voyage. She 
is a 48,000-ton ship, with an overall length of 
811ft. 9in., and her hull design incorporates a well 
raked stem, with a cruiser stern, a bulbous forepart, 
and streamlined superstructure. The propelling 
machinery comprises four sets of geared turbines, 
with a total designed output of about 120,000 8.H.P., 
steam being supplied by ten Yarrow water-tube 
boilers, incorporating the latest Yarrow designs, 
which have enabled a high-duty boiler plant to be 
conveniently installed in a comparatively small 
space. In addition to the main boilers, there are 
three high-pressure boilers for auxiliary services. 
The auxiliary generating plant is arranged in a central 
station, and comprises six main and two emergency 
generators, with a total capacity of about 5300 kW. 
Considerable interest attaches to the Sperry gyro- 
scopic stabilisers, which were fully described in 
Tae Encrveer of January 8th and 15th this year. 
Very complete trials have been made of the main 
propelling machinery, and the results of the maiden 
voyage will be awaited with keen interest. 


A Basic Bessemer Steel Plant. 


In a circular addressed to their shareholders, 
Stewarts and Lloyds, Ltd., announce that they have 
decided to proceed at once with a new development 
of far-reaching importance to the company by the 
erection of a new plant adjacent to the iron ore 
deposits of Northamptonshire, one of the great ore 
beds of the world. The directors have recognised 
for a number of years that these deposits are of great 
potential value, and that by proper utilisation British 
steel can be produced wholly from British materials 
at a cost thoroughly competitive with the best Con- 
tinental practice and of a high standard of quality. 
Full-scale experiments and exhaustive trials have 
proved that their composition is particularly suited 
for the production of steel of basic Bessemer quality. 
In the past the company has been forced to rely on 
imported steel of this quality, but the directors have 
always considered this dependence to be unsatis- 
factory—indeed, a dangerous foundation on which 
to develop. It was with these facts in mind that the 
directors adopted the policy of extending and con- 
solidating the company’s holding of Northampton 
shire ores, and as a result it now controls reserves to 
the extent of some five hundred million tons. In order 
to take advantage of this position the directors have 
now decided to proceed with the erection of a steel 
plant for the production of basic Bessemer steel on 
the ore deposits at Corby. To obtain the full benefit 
of this development it is intended also to install 
plant for tube manufacture on the same site as 
the iron and steel plant to form a single unit 
securing a continuous programme of manufacture 
from the ore to the finished tube. The money 
necessary to meet the cost of construction, including 
what has been already spent in consolidating the 
iron ore position in Northamptonshire, amounts to 
£3,300,000, and a financial group, through the offices 
of the Bankers’ Industrial Development Company, 





Ltd., has been formed to provide this money. 
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The Battersea Power Station. 


Wirx the completion of the first section of the 
Battersea generating station within the course of 
the next few months, an interesting addition will be 
made to the London Power Company’s interconnected 
system, which at present includes the stations at 
Deptford East, Deptford West, Willesden, Grove- 
road, and Bow. With an ultimate capacity of about 


CoAL-HANDLING PLANT. 

The coal-handling plant was supplied by Naylor 
Brothers, Ltd., of London and Golborne. Two 
travelling cranes, each capable of handling 240 tons 
of coal per hour, are installed on a reinforced concrete 
jetty 426ft. long by 36ft. wide on the river front where 
two colliers can be accommodated. The coal can be 
discharged into hoppers feeding on to two belt con- 
veyors, which convey it to the end of the jetty, where 
it passes by way of chutes on to two inclined con- 
veyors, which take it to a transfer tower on the wharf. 


able for transferring coal into trucks, so as to enable 
the cheap sea-borne coal to be sent by rail to other 
of the London Power Company’s stations which 


have not direct access to the river. There are also 
two 30-ton wagon tipplers for delivering rail-born 
coal into the station. 


CrrcuLaTiIne WatTeR Pumps AND SCREENS. 


Circulating water for the turbine condensers, 
transformers, oil coolers, &c., is derived from the 
river, the intake and return tunnels being some 








Fic. 1—BATTERSEA 


450,000 kW, the station will, of course, play an im- 
portant part in the supply of electricity for the South- 
East England scheme, and as the design is based on 
the best modern practice, it will no doubt show a 
high efficiency. Although the present building will 
accommodate three generating sets and nine boilers, 
only two sets and six steam-raising units have been 
installed, but the switchgear installation is suitable 
for three sets without extension of bus-bars, &c. 
When in due course the second half of the building 
is added, the complete station, with its four chimneys, 
will present a very fine appearance, and will compare 
favourably with any other large and modern station 
in the world. Sir Giles Gilbert Scott has acted in 
an advisory wapacity on the external design and 
treatment of the buildings, which will eventually 
consist of two central boiler-houses with turbine- 
rooms and switch-houses on each side, and with four 
towers 176ft. high, each supporting fluted concrete 
chimneys 162ft. high, reaching to 352ft. above 
Ordnance Datum. 

The station—Fig. l—occupies an area of about 
15 acres, and has railway siding connections to the 
Great Western Battersea goods yard. When build- 
ing operations were begun the site of the main 
buildings was first surrounded with 45ft. steel sheet 
piles driven into the London clay to exclude water 
from the basements, and permanent concrete retain- 
ing walls were founded on the London clay inside 
the steel sheet piles ; in places where deep depressions 
occurred in the London clay 75ft. piles were employed. 
Between the river front and the main buildings there 
is @ sunken coal store, 188ft. wide and 580ft. long, 
and having a capacity of about 75,000 tons. 

The steel framework—supplied and erected by Sir 
William Arrol and Co., Ltd.—is encased in brickwork. 
Blockley bricks are employed externally and Phorpres 
bricks internally, whilst, where permissible, relatively 
light cellular bricks have been employed for the 
internal partition walls. The Phorpres bricks were 


supplied by the London Brick Company and Forders, 
Ltd., and the faience tiles used for lining the turbine- 
room and annexes by Shaw’s Glazed Brick Company, 
Ltd., of Darwen. 
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POWER STATION UNDER CONSTRUCTION, 


In this tower it is discharged into two automatic 
weighing machines, from which it passes direct to 
the boiler-house bunkers by way of inclined conveyors. 
Incoming coal from the jetty can also be placed in 





STOKER 


FiG. 2—TAYLOR RETORT 


the 75,000-ton coal store and subsequently reclaimed | 
as required. A storing and reclaiming transporter 
travels the length of the store in the well-known way, 
and for reclaiming it has a jib crane, capable of 
handling 150 tons per hour. Means are also avail- 


AUGUST, 
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12ft. in diameter and 950ft. long. For the first com- 
plete section of the station a supply of water at the 
maximum rate of 12 million gallons per hour will be 
required. Four Drysdale circulating water pumps, 
each of 2 million gallons per hour capacity, have been 
installed, but there are suction ducts and screens for 
the six pumps which will be required when there 
are three generating sets. Brackett type endless band 
self-cleaning screens have been installed, and the 
water intake is protected by grids of suitable mesh 
to prevent the ingress of débris. 


BotrLers. 


The existing boiler-house is 500ft. by 105ft. by 
150ft. high, and, as we have said, it will ultimately 


contain nine boilers. The fan floor is about 
100ft. above the firing level. A central control 
boiler-house aisle, with a travelling platform, 


serves for handling boiler tubes, &c. Six boilers, 
each capable of a maximum output of about 
330,000 Ib. of steam per hour at 650 Ib. per square 
inch pressure and 875-900 deg. Fah. final temperature, 
have been installed by Babcock and Wilcox, Ltd. In 
each case the boiler steam drum is a solid steel forging 
47ft. long, 48in. internal diameter, and weighing 
approximately 36 tons. At the firing level each boile: 
occupies a floor area of approximately 1200 square 
feet. They are all equipped with interdeck super- 
heaters, forged steel return bend economisers, tubular 
air heaters, complete Bailey furnaces, four induced 
and four forced draught Davidson motor-driven fane, 
with variable-speed hydraulic couplings, Babcock 
calorised Diamond soot blowers, coal chutes, and 
Pneuconex grit arresters. Babcock and Wilcox 
were also responsible for the sluice ash-handling plant, 
boiler galleries, &c. It is common knowledge* that 
independent gas-washing plant is being installed to 
prevent the emission of grit and fumes from the two 
reinforced conerete chimneys, which are erected 
on the towers containing the gas-washing equip- 
ment. 
Retort STOKERS. 


The boilers will be fired with Taylor retort stokers 


* See THE ENGINEER, December 11th, 1931. 
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(Fig. 2), each having twenty retorts and a projected 
area of 752 square feet and capable of burning coal 
at the rate of over 80 lb. per square foot per hour. The 
angle of the slope of the stokers is 25 deg. The 
crusher pit at the rear of each stoker is always full 


with separate packers. Apart from the exhaust end, 
which is composed of cast iron, the intermediate 
pressure cylinder, with twenty-two impulse stages, 


is also made of steel. The diaphragms and moving 


blades in the earlier stages are similar to those in the 














of refuse, and the Erusher rolls, which operate inter- 
mittently, simply grind out sufficient ash at the 
bottom to maintain the proper level at the top, 
the amount of ash stored in the pit being approxi- 
mately 23 tons. When a boiler is steaming at the 
rate of 250,000 Ib. of steam per hour, and the stoker 
is burning a coal with 12} per cent. ash, the time 
interval which must elapse between the feeding of 
a particle of ash to the top of the pit and its ultimate 
discharge by the rolls is twelve hours. The crusher 
rolls are operated by two drives at each end of the 
crusher pit, and each operates two rolls having a 
length equal to half the width of the furnace. The 
ashes will be discharged from the clinker crushers 
into the race continuous water ash sluicing 
system, by which they will be conveyed to a cylin- 
drical ash sump, and thence to hoppers, from which 
they will, of course, be periodically removed. For 
emergency truck ash system has been 
installed, and there is a separate suction disposal 
system with a separate settling tank for the grit 
from the arresters and the soot resulting from soot 
blowing and cleaning operations. 


of a 
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TURBINES. 


The 475ft. by 80ft. by 100ft. turbine-room shown 
on page 564, contains at present two turbo-alternator 
sets made by the British Thomson-Houston Company, 
Ltd., and the Metropolitan-Vickers Electrical Com- 


pany, Ltd. As both sets were built to the same 
specification, it is unnecessary to describe them 
individually. In each case the turbine consists of 


a high-pressure, intermediate, and double-flow low- 
pressure cylinder, all coupled in line, and driving 
the generators at 1500 revolutions per minute. The 
main is an 80,000 kVA, 11,000-volt, 50- 
cycle machine, which is coupled to a 6250 kVA, 
3300-volt house service alternator, coupled, in turn, 
to the exciters. The overall length of each set is 
102ft. Designed for an initial steam pressure of 
615 Ib. per square inch (gauge) and a steam tempera- 
ture of 850 deg. Fah., each turbine has a maximum 
continuous rating of 67,200 kW. Constructed of 
steel throughout, and with the top and bottom 
sections each comprising a single steel casting, the 
high-pressure cylinder contains nineteen low-velocity 
impulse stages. All the built-up diaphragms in this 
cylinder consist of a steel plate centre to which 
machined nickel steel nozzles are riveted. The moving 
blades are composed of rolled section stainless steel 


alternator 





FIG. 3-GENERAL VIEW OF MAIN SWITCHGEAR 


high-pressure cylinder, but the five final stages have 


cast iron diaphragms with cast-in rustless steel blades 
The corresponding stainless steel moving 


blades 
of these stages have straddled roots, which fit over 


At each end of the cylinder there are six split cast 
iron diaphragms, with carbon steel nozzle plates cast 
in, while at each end of the shaft there are six wheels 
with stainless steel blades. The shroud bands, 
which are fixed to the buckets, consist of stainless 





steel strip. The shaft is held axially by means of a 


. Michell thrust bearing incorporated in the main 
bearing adjacent to the intermediate pressure 
cylinder, and is connected to the intermediate 




















Fic. 4—DUPLICATE BUS-BAR METAL CLAD SWITCH UNIT 


corresponding tongues on the disc to which they are 


secured by rivets in double shear. 


The double-fiow low-pressure cylinder is composed 
six 


of cast iron throughout, and is divided into 


pieces for convenience in handling and transport 


pressure shaft by a Wellman Bibby coupling, whilst 
the other end is connected to the alternator by means 
of a semi-flexible coupling. To enable any change 
in the axial position of the rotor to be instantly 
noted, a pivoted pointer is fixed on the bearing cap 
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above this coupling. 
against the flange of the coupling, whilst the other 
end travels across a semi-circular scale fixed in a 
suitable case. 


GENERATORS AND EXCITERS. 


An elastic disc type coupling is interposed between | 


the main and service alternators, which are excited 
from the directly coupled exciter group, excited in 
turn, from a direct-coupled service exciter. Built 
up of welded steel plates, the stator of the main 
alternator weighs 130 tons, and a special feature is 
that box compartments at each side receive the high- 
voltage and neutral leads. The generating pressure 
is 11,000 volts. Separate ventilating systems serve 
the main and house service alternators. The air 
supply for the former is maintained partly by the 


fans mounted on the rotor, and partly by two motor- | 


driven fans erected in the basement. At reduced 
loads it is possible to stop one or both of the separate 
fans when the fan ducts are closed by pneumatically 
controlled dampers. The usual emergency air inlet 
and outlet doors, which are also pneumatically 
operated, are provided. A large hole in the central 
rotor forging is fed with air from the ends of the rotor 
by holes which are drilled at an angle and the air is 
discharged into the air gap of the machine through 
radial holes drilled from the outside surface of the 


rotor. The rotor end connections are also ventilated 











One end of the pointer bears | 


hour battery with charging motor generator and 
| reversible booster. For the remote operation of the 
switchgear a 230-volt 600 amp. hour battery with 
charging motor generator and reversible booster 
provided. The steam pipes, which have 
|many welded joints, and the steam receivers 
which consist of solid steel forgings, were supplied 
| by Aiton and Co., Ltd., of Derby. 


| 18 


TRANSFORMERS AND SWITCHGEAR. 


Duplicate bus-bar 66-kV switchgear has been 
installed, together with a tie bus-bar for connecting 
| the three sections of the switchgear—Fig. 3—together 
| Gren reactances, which are of the iron core oil- 

immersed type. Fifty-one oil circuit breakers have 
been installed up to date. There are four C.E.B., 
two Deptford West, and two Willesden feeder equip- 
ments, together with three feeding into the Grove- 
|road area. Four 66,000/22,000 step-down trans- 
| formers with on-load tap-changing gear serve various 
| outgoing 22-kV feeders. The self-cooled 6250-kVA 
| house service transformers have a ratio of 66,000/3300 
| volts, and supply the large motors direct, whilst the 
| relatively small motors are operated at 400 volts. 
|The generator transformers are 80,000-kKVA three- 
| phase units with forced oil circulation and water-oil 
| coolers. All the transformers have outdoor pattern 
| bushings, and are housed in cells under the switch- 
‘house. The main 3300-volt Reyrolle auxiliary switch- 
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by air, which passes through holes in the end ring 
support sleeve and discharge into auxiliary slots 
below the winding slots. For the 6250 kVA house 
service set there is a separate closed air circuit and 
cooler. 


AUXILIARIES. 


The two-pass Richardsons Westgarth condensers 
associated with each set have a cooling surface of 
60,000 square feet, and operate in conjunction with 
duplicate three-stage air ejectors. There are also 
quick-starting -ejectors, which can produce 265in. 
vacuum in approximately five minutes. The con- 
densate extraction pumps are also duplicated. Feed 
heating up to a final temperature of approximately 
350 deg. is done by turbine bleeding. Evaporators 
are, of course, also introduced into the feed system. 
For each set there are three single-effect evaporators, 
but two will suffice to produce the quantity of make- 
up required, the make-up being introduced into 
the system vid the condensers. Surge tanks accom- 
modate any variation in the demand of the boiler 
feed pumps. 

There are four boiler feed pumps—two turbo- 
pumps and two electric. The approximate duty of 


each unit is 1300 gallons per minute against a pressure | 
Weighing tanks | 
serve for condensate measurements, and a special | 
test pump with permanent test bus pipes permits of | 
continuous tests being carried out under full bleeding | 
alternator | 


of 750-800 lb. per square inch. 


conditions. Besides the house service 
associated with each of the main generating sets, there 
is a separate 2500 kW set, which may be used for 
starting up some of the auxiliary plant in cases of 
extreme emergency. The generator is driven by a 
turbine which exhausts to atmosphere, and the set 


is controlled from the control-room, the opening of | 


the steam valve and the starting up of the auxiliary 
oil pump occurring simultaneously. For the supply 
of D.C. current for station use there are two 250 kW 
Peebles motor converters and a 330-volt 1400 amp. 


board, which is fed by the house transformers and 
alternators, supplies the various motors and dis- 
tribution boards, the smaller auxiliary motors being 
fed from local 3300/400-volt transformers. 

The pressure and magnitude of the power to be 
controlled and the peculiarities of the Battersea site 
introduced new switchgear problems. Indoor metal- 
clad Metrovick 66-kV gear was finally chosen, and 
with a view to reducing the amount of oil in these 
metal-clad units, all “live’’ bus-bars and con- 
ductors are insulated by means of varnished paper 
condenser bushings. The outsides of these bushings 
are protected by earthed wire armouring in con- 
tinuance of the principle of enclosing the conductors 
in earthed metallic shields, whilst the ends of the 
bushings terminate in oil-filled chambers. The whole 
of the insulation of the bus-bars and associated con- 
ductors is thus obtained without the use of oil or 
compound, except for sealing purposes at the ends 
of the bushings. The general appearance of a Metro- 
vick double breaker duplicate bus-bar metal-clad 
unit is shown in Fig. 4. The oil circuit breakers each 
consist of three single pole breakers mounted on a 
common top plate. The gear is designed to give 
complete phase separation throughout, and the general 
arrangement of the equipment allows subdivision of 
the bus-bars and breakers to be carried out on the 
compartment principle by means of structural and 
fireproof division walls. Each piece of live apparatus, 
such as current and voltage transformers, is mounted 
in separate metal chambers, into which the condenser 
bushing insulated conductors are brought. The 
breaker is moved to the isolated position by lifting 
it withacrane. With this arrangement oil-immersed 
| isolation is obtained. 


CONTROL-ROOM. 


The. window arrangement of the control-room 
ensures that the switch operators have a clear view 
of the turbine-room. While the design of the control- 
room allows for the installation of the complete 


board for the whole station, the present board— 
shown in Fig. 5—has been built by the Metropolitan. 
Vickers Electrical Company, Ltd., to meet the 
requirements of the first half of the station. With 
a view to conserving space and to meeting the con- 
nection requirements of the London Power Company, 
the control equipment has been divided into three 
portions, the control board, relay board, and terminal 
board. The first two boards are mounted in the control- 
room, and are placed back to back, with an adequate 
passageway between them, whilst the terminal 
cubicles are immediately beneath the control-room, 
under the line of the two boards on the floor above. 
All multi-core cables are brought to terminal boxes 
mounted inside these cubicles, and at this point the 
various indicating, relay, and control circuits are 
separated out and taken direct by means of conduits 
passing through the floor to the instruments and 
control details on the control and relay panels above, 
an arrangement which reduces wiring complications 
behind the panels. The control and relay boards are 
of the self-supporting steel cubicle type, but the final 
arrangement of the boards allows for a small wing 
section of seven panels at each end set at approxi- 
mately 45 deg. to the line of the major section of the 
board. Besides the circuit breaker control switches, 
and indicating lamps, the control board carries the 
indicating instruments for the various circuits and the 
voltage-regulating equipment for the alternators. 
Indicating lamps are provided on the panel to 
indicate the open and closed positions of the various 
circuit breakers, but a special automatic illuminated 
diagram gives detailed information regarding the 
switchgear as a whole. 

For permission to inspect the station in its present 
stage of construction, and for assistance in the pre 
paration of this article, we are indebted to Dr. 8. L. 
Pearce, engineer-in-chief to the London Power 
Company, and designer of the station. 








Centrifugal Pump Characteristics.* 


By T. Y. SHERWELL, M.I. Mech. E. 
R. PENNINGTON, B.Sc. 


, and 


CHARACTERISTICS OF PERFORMANCE. 


PROBABLY the most familiar characteristics of the 
centrifugal pump are those indicating the manner in which 
the developed head, the power absorbed, and the efficiency 
vary with the output at constant speed. Typical test 
characteristics are shown in Fig. 1. It will be observed 
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that, in addition to the head, power, and efficiency curves, 
there is included a curve showing the maximum possible 
suction lift obtainable at different outputs. In the opinion 
of the authors, the suction lift capacity of a centrifugal 
pump is equally as important as, and frequently more 
important than, the other curves shown in this diagram. 
The curve gives a total suction lift from all causes at which 
the pump “ throttles ’ at any given output. Total suction 
lift is as measured by a gauge at or near the pump centre 
line and includes static lift on the suction side, frictional 
losses in foot valve, strainer, suction piping, &c., and 





* Read before the Institution of Mechanical Engineers, 
North-Western Branch, November 3rd, 1932, Abstract, 
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velocity head at the point to which the gauge is connected. 
Except when operating on certain duties to be referred to 
later, if a pump is allowed to run under throttling con- 
ditions for long periods, there is a danger of cavitation 
action being set up, resulting in pitting of impellers and 
other parts of the = The water encountered in mines, 
steel works, &c., usually contains considerable amounts of 
dissolved air or other gases which are liberated in the 
pump when throttling, thus enormously intensifying 
the effects of cavitation. The destructive action is still 
further intensified if the water is corrosive. To ensure 
freedom from this trouble under site conditions the 
throttling curve should show a reasonable margin over the 
total suction lift anticipated on site. 

The throttling curve is produced by first of all opening 
the discharge valve well out and then increasing the 
resistance on the suction side, point by point, by means of 
a valve placed as far as possible from the pump inlet. 

Erricrency Curve. 

(a) Factors Influencing Efficiency : Specific Speed.—The 
efficiency that can be obtained from a centrifugal pump 
designed for a given duty, depends principally on the 
relationship between the output and head and the speed of 
rotation. The relationship between these three factors is 
best expressed in terms of what is known as “ specific 
speed."’ The “ specific speed "’ is given by the formula :— 
Specific speed (N s)=N /Q/Hi, 

N==speed of rotation, 

Q=output, 

H= total head per impeller. 

It must be clearly borne in mind that the specific speed 
is not & speed in the ordinary sense of implying a rate of 
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movement, but is a convenient expres ion which indicates 
what is usually called the “ type ” of the impeller. 

Impeller “* Type.”—The manner in which the “ type ” 
of the impeller influences the pump efficiency may be 
more clearly understood by reference to Fig. 2. Here 
three types of impeller are shown, each designed to give 
the same head when running at the same speed. Impeller 
B gives four times the output of A, while C gives four times 
the output of B. Thus the s x egy, speed of impeller B is 
double that of A, and impeller C has twice the specific 
speed of B. 

Two of the main factors affecting the efficiency of an 
impeller are the friction of the shrouds in the water 
surrounding the impeller, known as disc friction, and the 
hydraulic losses due to the relative velocity of the water 
passing through the impeller passages. 

Dise friction is approximately proportional to the fifth 
power of the impeller diameter. Impeller A having a 
slightly larger diameter than impeller B has more disc 
friction ; but what is more important still, due to the small 
output of A compared with B, the power absorbed in disc 
friction expressed as a percentage of the total power 
absorbed by the impeller, is higher on A than on B. In 
other words, the “‘ mechanical ” efficiency of A is lower 
than B. 

Although the water velocities through the impellers are 
approximately equal, yet, due to the relatively smaller 
passages, there is more friction in A than in B. Thus the 
hydraulic efficiency of A is lower than that of B. This 
explains why impeller A is made larger in diameter than B. 

The combined effect of lower mechanical and hydraulic 
efficiencies results in impeller A having a lower gross 
efficiency than impeller B. 

Impeller C has more disc friction than B, but this is 


“ 


more than counterbalanced by the much larger output of C, 
resulting in C having a higher mechanical efficiency 
than B. 

On the other hand, the relatively short passages through 
impeller C results in a lower hydraulic efficiency than that 
of B, and the net result is that C has a slightly lower gross 
efficiency than B. 

Relation Between Specific Speed and Efficiency.—The 
relationship between specific speed and efficiency is shown 
by the curves in Fig. 3. Curves A and B both apply to 
centrifugal pumps, curve A to pumps of the % turbine 
type, and curve B to pumps of the “ volute ” type. The 
relative merits of these two types will be referred to later. 

Although not strictly within the scope of this paper, 
curves C ‘and D have been included to show how a high 
efficiency may be obtained at specific speeds well beyond 
the limit of the centrifugal pump by employing pumps of 
the axial flow type or of the semi-axial or mixed flow types. 
These pumps are used where large quantities have to be 
pumped against very low heads; for example, land 
drainage, irrigation, and condenser circulation. The 
composite diagram shown in Fig. 4 has been drawn in 
order to indicate more clearly how the type of impeller 
and efficiency are related to specific speed. The parallel 
sloping lines are drawn on & log-log scale, the ordinates 
and abscisse representing head in feet and output in 
gallons per minute respectively. Each of these lines 
passes through all duty pointe having the same specific 
speed at constant r.p.m. and all lines are plotted at the 
same r.p.m. The lines are inclined at an angle whose 
tangent is two-thirds. 

The lower part of the diagram gives an idea of the various 
types of impeller that would be used corresponding to the 
range of specific speeds shown. The efficiencies are shown on 
the right-hand side of the diagram, and they are fair average 
figures for medium and large-size pumps as made by the 
leading manufacturers in this country and America. While 
the efficiency is usually maintained over a wide range of 
pump sizes at constant specific speed, there is usually a slight 
falling off on the smaller sizes. The heavy line across the 
top left-hand corner of the diagram has a slope of 2 to 1, 
and the mark across this line indicates the speed at which 
the specific speed lines are tted, the speed being read 
along the top scale. If the diagram were drawn on a trans- 
parent medium like tracing paper and superimposed on a 
log-log chart, the 2 to | line being registered with a corre- 
sponding line drawn across the log-log chart, then the 
duties corresponding to any change in speed are obtained 
by moving the tracing paper over the chart in the direction 
of the 2 to 1 line into a position corresponding to the new 
speed. The reason for this is, of course, that the output 
varies directly as the speed and the head varies as the 
square of the speed. 

Where a high head is aogves such that the specific 
speed would be less than about 1000 for a single-stage 
pump, @ pump may be constructed of two or more volute 
stages connected in series, thus obtaining a higher specific 
speed per stage, and so maintaining a high efficiency. This 
construction has mechanical limitations especially where 
the head necessitates using a large number of stages, the 
main objection being the excessive length of the pump, due 
to the difficulty in accommodating compactly and without 
loss of efficiency the connecting passages between the 
stages. 

If the casing surrounding the impeller is divided into a 
number of sections, each section dealing with its own quota 
of water, the arrangement is very compact, and for multi- 
stage construction the water can be conveyed from one 
stage to the next in a very simple manner. Pumps of this 
type employing several diffuser nozzles per impeller are 
usually known as diffuser or turbine pumps, as distinct 
from the single nozzle or volute pumps. 

After the water leaves the impeller the principal 
hydraulic losses are due to the shock of impact on the 
relatively slow-moving water around the impeller, and the 
imperfect conversion of kinetic energy in the diffuser 
nozzle or nozzles. Gibson showed by his experimentst 
that the efficiency of conversion in a nozzle depends on 
the angle of divergence and is independent of the dimen- 
sions of the nozzle. Therefore for the same change in 
velocity and the same angle of divergence we should 
anticipate very little difference in efficiency of conversion 
between the single nozzle of a volute pump and the 
plurality. of nozzles in a turbine pump. However, the 





| fficiencies for the two types on a percentage basis. 





designer usually takes advantage of the relatively short | 
nozzles in the turbine pump compared with the vetute | 
pump by extending and reducing the area of the inlet end 
of the nozzles. The effect of this restriction can be counter- 
balanced by widening the impeller at the periphery. 

The net result of these modifications is an increase in | 
efficiency on account of :— 

(1) Reduced shock loss due to higher velocity at 
entry to nozzles, which, however, is offset to some extent 
by an. increased loss in the nozzles due to the greater 
proportion of the available kinetic energy that is dealt 
with in these nozzles ; 

(2) Reduced loss in impeller due to lower average 
velocity resulting from increased width ; 

(3) Reduced disc friction due to smaller diameter 
impeller made possible by increase in width. 

There is little reason to doubt that almost equally good 
results could be obtained by substituting for the turbine 
diffuser a single-nozzle volute casing proportioned on 
similar lines. Recent developments along these lines go a 
long way to support this view. 

It is therefore probable that the main advantage of the 
turbine pump over the volute pump lies in its greater 
adaptability for multi-stage construction. A higher 
efficiency may be attributed to better proportioning of the 
design rather than to any inherent superiority of the 
diffuser over the volute casing. 


| 


VARIATION IN ErFicrency witH OvuTPUT. 


A centrifugal pump is usually designed to give its best 
efficiency at the specified normal duty. If the output is 
increased or decreased in relation to normal the efficiency 
is reduced. This reduction in efficiency is only slight for 
moderate variations from normal output, but falls away 
at an increasing rate as the output moves farther away 
from the point of maximum efficiency. 

In determining the efficiency that can be obtained from 
a centrifugal pump the designer has to take into account, 








t See “ Trans.,” Royal Soc., Edinburgh, 1911, Vol. 48, p. 97. 


| in casing. 





not only the specific speed, size and type, but also the 
proposed speed of rotation. Although for relatively small 
speed variations the efficiency remains practically constant, 
when the speed is varied over a wide range the value of the 
efficiency at the best duty point varies slightly and there 
is usually a particular speed at which the pump gives the 
best efficiency. 


ANALYSIS OF EFFICIENCY AND ALLOCATION OF 
Losses. 


It may be of interest to see where the various losses 
occur in the centrifugal pump and to note their relative 
values. For this purpose average figures will be considered 
for two typical pumps having specific speeds of 1000 and 
2500 respectively. From what has been said earlier in the 
paper it is obvious that the former pump almost certainly 
will be of the multi-stage turbine or volute type, while 
the latter will be a single-stage volute pump. 

The diagrams in Fig. 5 show the approximate losses and 
For 
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each type the total power absorbed by the pump is repre- 
sented by 100. Considering firstly the multi-stage pump, 
at the top are grouped the total mechanical losses com- 
prising bearing, gland, and disc friction. These losses 
deducted from the total power absorbed A give the net 
power B imparted to the water passing through the 
impellers. The mechanical efficiency is therefore the ratio 
i Part of the water that has passed through the impellers 
is short-circuited due to interstage leakage through running 
clearances, and where a hydraulic balancing device is fitted 
& portion of the water is returned from the high-pressure 
end of the pump either back to the inlet end or to atmos- 
phere. These two items when added to the quantity 
actually discharged through the pump delivery branch 
give the total amount passing through each impeller. From 
this and the power B is obtained the head impressed on 
the water and, knowing the total leakage loss, equivalent 
power loss can be determined. This is shown on the 
diagram as “ total leakage losses.” Deducting this from 
a then represents the volu- 
metric efficiency. The water horse-power delivered from 
the pump, based on the quantity discharged and the total 


) 
The ratio 4 


B gives the net power C. 


net head available, is represented by D. 


| is the hydraulic efficiency and the difference between D 


and C is the “ total hydraulic loss "’ sustained by the net 


| quantity discharged from the pump. This loss is sub- 


| divided on the diagram into losses in impeller and losses 
4 is the overall or gross efficiency of the pump. 
A similar analysis is applicable to the diagram for the 
single-stage volute pump. At the bottom of the diagram 
the various efficiencies are evaluated for each type of 
pump for the purpose of comparison. 
PowER CURVE. 
(a) Main Features.—Reverting to the typical character- 
istics shown in Fig. 1, it will be remembered that a curve 
was included giving the B.H.P. absorbed at outputs from 


zero to maximum. Two important features of this curve 
should be noted :— 


(1) The power absorbed at zero output is small com- 
pared with the power absorbed at the maximum 
efficiency duty. For the normal design of centrifugal 
pump the power at closed valve is usually between 
30 and 50 per cent. of the power at maximum efficiency. 

(2) The power absorbed increases gradually as the 
output of the pump increases from zero until the neigh- 
bourhood of the maximum efficiency is reached, when 
the curve begins to flatten out. After passing the 
maximum efficiency duty the power begins to fall and 
continues to decrease as the output is increased still 
further. A pump having this characteristic is suid to 
be “ self-regulating” or “‘ non-overloading.” For low 
and medium-head pumps a small variation in head 
below normal may result in a relatively large increase 
in output. It is therefore an advantage for these pumps 
to be self-regulating. 

Self-regulation “ Throttling” in the Impeller Bye.— 
By this method the pump is designed to operate under 
conditions of “‘ cavitation ” in the eye of the first impeller 
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if the normal output is exceeded, and, as explained earlier 
in the paper, such conditions may sometimes give rise to 
corrosion and pitting of the impeller and casing. 

Self-regulation by “* Throttling”’ at Inlet to the Diffuser 
Passages.—This method applies particularly to turbine 
pumps, and it is sometimes possible, by suitably propor- 
tioning the impeller and diffusers, to arrange that the net 
head generated by the impeller is exactly balanced by the 
losses in the diffuser entrances when the output reaches a 
predetermined point some distance beyond the normal 
duty. Here again the condition of disturbance in the 
diffusers is liable to lead to erosion troubles. 

Inherent Self-regulation.—A satisfactory method of 
obtaining a self-regulating characteristic is to design the 
pump to give a head-gallons curve which begins to droop 
rapidly as the output is increased beyond normal. This 
will ensure a corresponding droop in the power curve. In 
this manner the self-regulation is inherent in the design of 
the impeller and cannot possibly lead to difficulties in 
operation. , 

The drooping head-gallons curve may be achieved by 
using an impeller of relatively large diameter compensated 
by reducing the width at the periphery or the vane angle 
at exit, or a combination of both. 

From what has been stated previously a slight reduction 
in efficiency may be expected by using an impeller of 
larger diameter with reduced width or outlet angle, but a 
small sacrifice in this respect is compensated by the 
advantages of self-regulation. 


Heap CURVE. 
(a) Stability.—The turbine pump usually gives a head 
gallons characteristic of the shape shown by curve A in 


Fig. 6. For most applications, where the pump operates 
on a more or less steady output in the region of the best 
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efficiency duty, this characteristic is quite satisfactory 
providing the zero output head is higher than the static 
head on the punip so that the pump can be started up 
without difficulty. 

Where, however, the pump has to deliver into e 
“ closed ” system and the output varies between no-load 
and full-load, and is regulated at a point in the system some 
distance away from the pump delivery branch, then serious 
difficulties will arise. The characteristic is unstable and 
whenever the output lies between zero and that correspond- 
ing to the k of the curve, severe pressure surging and 
water hammer will occur. While the primary cause is the 
shape of the 4 characteristic, the action is only 
rendered possible by the flexibility or expansibility of the 
system and the compressibility of the water it contains. 
Whenever the rate of draw-off from the system lies within 
the unstable region the pump tends to discharge at a rate 
corresponding to the peak of the curve, the surplus being 
accumulated in the system. The moment the pressure in 
the system attains the curve-peak value the system cannot 
absorb additional surplus unless the pressure is increased 
beyond that of the eurve peak, which, of course, is 
impossible. Therefore the pump immediately ceases to 
discharge into the system and cannot recommence until 
the pressure in the system has been reduced to that corre- 
sponding to zero output. The cycle of pressure variations 
is then repeated and continues with regularity as long as 
the draw-off lies between zero and peak pressure. 

It will be evident that the periodicity and intensity of 
the pressure surges depend on the working pressure, the 
amount of pressure rise from zero output to peak pressure, 
the rate of draw-off, the volume of water in the discharge 
system, and the degree of elasticity in the system. 

Two of the principal applications where light load 
operation on a “ closed”’ system occur are hydraulic 
pressure supply where no accumulators are connected to 
the system, and boiler feeding. For these duties, therefore, 
pumps with unstable characteristics cannot be used, not 
only on account of pressure surging and water hammer, but 
also because when two or more pumps are connected to 
the same system they cannot be operated in parallel and 
therefore will not share the load. 

A stable characteristic such as B (Fig. 6) can be obtained 
with a volute pump, but usually the high rise in pressure 
from full load to no load is objectionable, as too high a 
pressure is imposed on the system at light loads. 

A multi-stage pump having some stages’of the turbine 
type and others of a modified form of volute type can be 
designed to give a characteristic similar to curve C (Fig. 6). 
This pump is stable at all loads, while the rise in pressure 
is moderate and can be controlled so that the no-load 
pressure is not more than 5 to 10 per cent. above the normal 
full-load pressure. Moreover, by making all the no-load 
pressures the same any number of pumps of varying sizes 
can be operated satisfactorily in parallel and will share 
the load in proportion to the designed capacity of the 
individual pumps. 

Boiler Feeding Characteristice.—Although, as already 
stated, the pressure rise in a centrifugal pump may be 
very low, yet in modern power stations excessive re 
in the feed range at light loads is still experienced on 
occasions, This excess pressure may cause blowing of the 


economiser relief valves with consequent loss of valuable 
treated water and unsatisfactory o 


ration of the boiler 


partly responsible. 
AB represents the normal working boiler pressure, 
C D the boiler blow-off pressure, E F the pressure required 


friction increases the pressure required to EG, and 
friction in heaters, piping, valves, &c., gives @ total 
required pump pressure represented by curve EH. The 
— must therefore be designed to give pressure H at 
ull output and K H represents the pressure developed 
by the pump at varying loads at constant . The 
excess pressure is shown shaded, and it should be observed 
that only that portion above line L H is attributable to 
the pump, the remainder being due to friction losses in the 
feed system. Curve K F gives the pressure at the inlet 
side of the boiler check valves, and it will be apparent that 
the difference between K F and A B may be considerable 
on reduced loads. 
Excess pressure may be eliminated by regulation of the 
pump speed, and a convenient method is to drive the 
pump through a hydraulic coupling. An advantage of the 
hydraulic coupling for this purpose is that the results are 
independent of the type of driving unit employed, and no 
special features are required on the electric motor, switch- 
gear or steam turbine. Speed control may be by hand, but 
preferably automatic, with provision for manual control, 
and with the latter arrangement a pressure curve may be 
obtained approximating to E H depending on the point 
in the feed system where constant pressure is desired and 
to which the regulator is connected. It must be borne in 
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mind that even when speed vepeniies is adopted it is 
essential that the feed pump characteristic at constant 
is inherently stable. 

An additional advantage of speed ion is the 
saving in power that is obtained on reduced loads. This 
is shown by the lower curves in Fig. 7. 


Suction Lirt Curve. 


Method of Obtaining “ Throttling” Curve.—This is 
probably the most interesting of the four characteristics 
shown in Fig. 1. It is usually obtained on the test bed by 
first taking the head-gallons curve at constant speed as 
shown by AB in Fig. 8, the suction lift during this test 
being kept moderately low. The discharge sluice valve is 
then opened well out to, say, point B, the corresponding 
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suction lift being B,. By partially restricting the output 
by means of a valve on the suction side of the pump the 
duty point C with suction lift C, can be obtained, and 
further restriction will give points D and D,. Still keeping 
the position of the delivery valve unalte and closing 
the suction valve slightly more will give points E and E,. 
It will now be observed that the head curve has broken 
away from the original curve A B and a further series of 
points will complete the head curve B M and the suction 
lift curve B, M,. 

By returning to any intermediate duty point G and 
gradually closing the delivery valve, leavmg the suction 
valve unaltered, a head curve G R A may be obtained and 
& corresponding suction lift curve G,P. It will be noted 
that between G and R the head curve is vertical and then 
merges into the normal curve A B. Moreover, at all points 
between G and R the suction lift remains constant at G,, 

That portion of the suction lift curve between M, and D 

is known as the “ throttling ” curve and may be continued 
beyond D,, as shown dotted. The portion of the suction 
lift curve D, B, lies below the throttling curve. 


tendency to blame the pump for these troubles, but, as 
will be seen from the curves in Fig. 7, the pump is only 


at inlet to the boiler feed check valves. Economiser 


is throttling it is operating on the maximum possible totu| 
suction lift for its particular output and the head develope:| 
is below the normal head for that output at the same spee:| 

Moderate variations in speed do not affect materially t},, 
suction lift at which a pump throttles at @ given outpur 
but if the change in speed is considerable there is usually 
reduction in suction lift with increase in speed. : 

When pumping water at high temperatures, or viseou. 
liquids, the pump throttles at a lower suction lift or eve), 
when the hquid flows to the pump under a positiv, 
pressure. 

Definition of ** Throttling.”’—When a pump throttles a: 
any particular output the absolute pressure at inlet to th 
pump is equal to the absolute pressure of the liquid corr: 
sponding to the saturation point at the working tempera 
ture, plus the pressure required to overcome the resistanc: 
between the pump inlet and the region of saturation 
pressure in the impeller. 

Importance of Working Within Cavitation Limit fi 
Ordinary Duties._-It will be noted that beyond a certai: 
output the throttling curve falls steeply. The pump duty, 
should not be too near this part of the curve, as the possi 
bility of cavitation occurring is increased, particularly it 
the total working head has been over-estimated. In tha: 
event, unless the pump output is carefully regulated by » 
valve on the discharge side, the pump will give a large 
output than specified and may reach the limit determined 
by the throttling curve. , 

Applications where it is Advantageous to Operate o» 
Throttling Curve.—As implied in the early part of the 
paper, for certain applications there are distinct advan 
tages in operating the pump right on the throttling curve 
For such duties as condensate extraction, heater drain 
extraction, re-superheater drain extraction, &c., the 
centrifugal pump operating under throttling conditions is 
ideal. The water is usually pure and de-aerated, and with 
a@ suitably designed pump no cavitation trouble 
experienced. 

Manner of Operation on Condensate Extraction._-Fig. 4 
shows diagrammatically the normal arrangement of a drain 
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extraction pump in relation to the vessel from which it 
withdraws the condensate. The temperature of the drains 
is usually within one or two degrees of the saturation 
temperature corresponding to the pressure in the vessel. 
This pressure is denoted by H,. As the pump is throttling, 
the pressure in the eye of the impeller will also be Hy, 
and it is clear that the water must flow into the pump 
under a head H,, which will vary with the rate of pumping. 
Particularly when withdrawing drains from a surface 
condenser, it is important to keep H, as small as possible, 
in order to minimise the amount of excavation required 
below the condenser. It is possible to design extraction 
pumps to operate on full load with a head of water on the 
inlet side as low as 6in. without any fear of cavitation. 
Let it be assumed that steam is being condensed at a rate 
corresponding to full load, and that the pump is with- 
drawing the condensate at the same rate, so maintaining 
a steady head H,. If the rate of condensation is then 
reduced, the pump momentarily tends to discharge at the 
original rate, and in so doing pulls down the level of water 
at inlet until a point of stabilisation is reached where the 
rate of pumping corresponds to the rate of condensation, 
the head H, being reduced. 

It will thus be seen that one important advantage of the 
centrifugal pump for duties of this nature is its ability 
automatically and inherently to adjust its output in 
accordance with the fluctuations in load, without the use 
of any external regulating devices either at inlet or outlet. 
The operation is similar and equally simple, whether the 
pump is withdrawing the drains from a surface condenser 
or a high-temperature heater, the head H, being dependent 
only on the load and independent of temperature except 
for the correction for specific gravity of the water. 


CHARACTERISTICS FOR SpecIAL DUTIES AND APPLICATIONS. 


Effect of Density on Characteristics—A pump may be 
specified to develop a particular pressure in pounds per 
square inch when dealing with a light oil and when tested 
on water at the maker's works surprise is sometimes 
expressed by the purchaser because the pressure is con- 
ey ene in excess of the specified figure. The simple 
explanation is that a centrifugal pump develops the same 
head in feet of liquid independently of what the specific 
gravity may be, and therefore the preasure in pounds per 
square inch is proportional to the specific gravity. Onc’ 
The efficiency is unaffected by density of the liquid 
pum but power absorbed is a function of density, 
head in feet and efficiency, and as the two latter factors 
remain constant the power absorbed is proportional to 
the density. ‘ 
The permissible suction lift varies with the density. 
The height of a column of liquid corresponding to atmo- 
spheric pressure is inversely proportional to the density 
and the suction lift will tend to vary accordingly. When 
dealing with light oils, such as petrol, benzine, the higher 
vapour pressure may more than offset the gain due to 
lower density. 
Characteristics for Viscous Liquids.—When pumping 








check valves due to high differenti 


pressure, There is a 


From the foregoing it will be evident that when a pump 





viscous liquids the friction losses through the impeller 
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and casing passages are increased, resulting in a reduced 
head when compared with water and a corresponding 


reduction in efficiency. As the hydraulic losses vary 
approximately as the square of the velocities, the diverg- 
ence between the curves increases with output. The 
power absorbed is increased due to the greater disc friction, 
resulting in @ further loss in efficiency. This increase in 
power is independent of the output. 

The available suction lift is reduced on account of the 
greater resistance in the inlet passages, and here, again, 
the effect increases with output. 

Pumping of Water at High Temperatures.—In modern 
power stations boiler feed pumps and heater drain pumps 
deal with water at temperatures up to 400 . Fah., 
while reheater drain pumps are required to water 
at temperatures above 500 deg. Fah. 

An inerease in temperature results in a reduction in 
specific gravity and @ reduction in viscosity. The effects 
of lower density have been discussed, and a lower viscosity 
inereases both the head and the efficiency of the pump. 

It is not practicable to assess accurately the gain in 
hydraulie efficiency, but the saving in power absorbed 
in dise frietion ean be closely estimated,t and may be 
equivalent to an increase in pump efficiency of 2 or 3 
per cent, depending on the temperature and the 
mechanical efficiency on cold water. 

Practically the whole of the power losses in a centrifugal 
pump are transferred to the water in the form of heat 
and, with @ boiler feed operating on a closed feed system, 
this heat is returned to the boiler, The pump, therefore, 
functions a8 & heater, and from a thermal point of view 
there is an inerease in overall pumping efficiency. 

[The latter part of the paper was concerned with an 
interesting discussion of the possibilities of a graphical 
treatrnent in the development of new products and in the 
evaluation of costs. ] 








The Position of the Engineer's 
Department.* 


Ek. R. SHERRINGTON, M.C., M.A., Secretary, Railway 
Research Service. 


LITTLE opposition is likely to be raised to the claim 
that the Railways Act of 1921 ushered in a new era so far 
as the railway industry of this country is concerned. The 
study of problems due to coincided with a 
period of growing competition from other means of trans- 
port, and the author of this paper has been criticised 
frequently for ing, as long ago as in 1924, that the 
future prosperity of British railways lay more along 
the lines of reduced expenditure than in the hope of 
attracting new revenue, 

The of time has provided an answer, but I am 
bold enough to suggest that even in the immediate years 
to come our salvation is more likely to depend upon 
improved organisation, increased internal efficiency, and 
the further reduction of expenditure than upon the 
development of new sources of receipts. 

It will probably be argued that further economies cannot 
be achieved, other than through reduced rates of pay ; 
but it is not to this latter method that I am referring, and 
it may be recalled legimately that the same argument, 
that the reduction of costs was impossible on any large 
scale, was used in 1924 as indeed in every year since then. 

But the economics of standardisation and improvement 
in technical design are cumulative, and one may pause for 
&® moment to consider what has been achieved since 1922. 
Using the figures for 1923 and comparing them with those 
for 1931, who would have dared to prophesy that the four 
British railways could have cut their annual railway 
expenditure by £28,500,000, or 18 per cent., over a period 
of eight years ? 

One is safe in assuming that further economies will be 
achieved this year, but the final will not be avail- 
able until February, 1933, so that this study must be 
limited to data covering 1931. 

In 1923 the four railways expended £23,500,000 on 
maintenance of way and works, and by 1930 this sum had 
fallen to £19,700,000, a decrease of 16 per cent.; by 1931 
it had fallen to £18,100,000, a percentage decrease on 1923 
of 23 per cent. There used to be a widely spread impression 
that the engineer was an expensive executive, but the 
figures quoted show that the modern civil engineer may 
truly claim to be the fount of economy. 

It may be asserted with some justification that these 
figures are statistically inaccurate, as they ignore the 
transfers to or from the a renewal funds ; 
doubtless such @ criticism is valid, yet it does not alter 
the general argument, because taken over a series of years 
such credits and debits ro cancel out, and it is 
significant that the trend thro ut the whole period 
under review has not only been in the same direction, if 
one excepts the abnormal year 1926, but the rate of pro- 
gress has also been fairly steady, as the individual per- 
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centage descreases show. Thus, taking 1923 as 100 :— 
For 1924 the figure was oo ee 28 
” 1925 7 ” ” 96 
S| | 90 
» 1928 ,, os * 0 
so 1089 = ws 89 
a | eee 84 
00 8080, ww 77 


Possibly some 
have only been o! 
piling hy deferred maintenance which will some days 
have to be made good. The author of this paper doubts 
very much whether such a criticism could be substantiated, 
because these figures are practically on @ national basis, 
and whilst it is possible that the standard of maintenance 
of the best-maintained properties is not quite as high as 
that of pre-war days, on balance it is to be true 
that the general average is distinctly as high as that of the 
best pre-war period. 

How have these enormous economies of 23 per cent. 
been brought about ? The answer is not easily e 
in a few words, but briefly it has been due to the study of 
intricate details of organisation and costing and to the 





* Permanent Way Institution, London Section, November 
14th, 1932. Extracts. 

t See “‘ Hydraulics and its Applicstions,”” by A. H. Gibson, 
pp. 179-185. 





very close liaison with other departments. It reflects 
the highest credit upon all concerned, but it must not be 
thought that the British railways are unique in this 
respect ; in greater or less degree important cost reductions 
have been made on all the more important railways of 
the world, though too often, it is to be feared, at the 
expense of deferred maintenance; some foreign railways 
have also reduced rates of pay. 

It is of interest to compare the maintenance of way and 
works expenditure on the Lehigh Valley, which has 
adopted advanced methods, with that for all American 
railways, and for the British and other railways, expressed 
as percentages of traffic receipts, 

Maintenance of Way and Works Ewpenditure as Percentage of 
Railway Receipte. 





12s. | 1929. | 1930, 1931. 
% | % | % | % 





London, Midland and Scottish’ 





Railway .. .. .. ... «| 10-6 | 10-6 | 10-8! 10-4 
London and North-Eastern Rail- | | 

Way .. .. .. «s oo «| BDOD | 10-8 | 206 | 10-8 
Great Western Railway 13+2 | 13-0 | 12-3 | 12-0 
Southern Railway .. ; 14-7 16-1 | 15-3 | 15-1 


Average for four years, 
1928-1931, per cent. 
Lehigh Valley Railroad oe 9- f° 
All American railways 13-4 

Presumably the much higher figures for the Southern 
are due to the added train mileage as @ result of electrifica- 
tion and to the additional maintenance costs of multiple- 
unit third-rail electric traction. 

PERMANENT Way. 

One may summarise, in so far as time permits, the main 
technical developments in the sphere of permanent way 
which have contributed to an important degree to the 
large-scale economies which have been achieved, both at 
home and abroad. 

Methods which have been proved successful on Conti- 
nental European or other foreign railways by no means 
necessarily prove even satisfactory in Great Britain, owing 
to many causes, possibly climatic, or to differences in 
traditional skill, or again to variations in the character 
of the problem ; for instance, lesser axle load to be pro- 
vided for, and so forth. 

Taking the general question of permanent way as a 
whole, as opposed to the individual co ments of the 
track, such as rails or sleepers, mention uld be made 
of the weed killers of burning or chemical spraying type, 
which have been in use for many years in the United 
States and other countries where tropical or semi-tropical 
conditions exist ; weed killers have also been the subject 
of experiment by the London, Midland and Scottish 
Railway in recent years, and even more recently by the 
Southern Railway. 

Mechanical track relaying has been developed by the 
Pennsylvania and the Nord abroad, and the Great 
Southern of Ireland, as well as the London and North- 
Eastern Railway, has been using the Morris track layer, 
designed by Mr. Bretland, of the Great Southern Railway. 

The problem of track renewal is not so complex in this 
country as on foreign railways, owing to the use of flat- 
bottomed rails abroad, which necessitates the fixing of 

ikes or screws on to the sleeper én situ ; alternatively, 
the track must be made up complete and ~_-- into 
position, as is done with the Drouard system on the Nord. 

Continental and American railway permanent way 
officers have to overcome the added complication that 
traffic on Sundays is as heavy as, if not heavier than, on 
weekdays. e 

The Great Western has recently developed an —— ved 
system of unloading rapidly heat rails, and the Under- 
ground has brought into use spool ae wagons equipped 
for rail renewal work under the special conditions obtaming 
on that railway. ‘ 

The Boston and Maine employs @ crane system for rail 
laying, in conjunction with a renewal gang of 156 men, 
over 400 tons of new rail being laid per day at a cost of 
less than 8s. per ton. 

RalLs. 

The problem of rails is hydra-headed, and but scant 
justice can be done to it here. 

For many years the London and North-Western Railway 
led the world in regard to rail length, having adopted the 
60ft. rail nearly forty years ago ; hip in rail length 
has recently gone to Germany, where @ 30m. rail is 
standard for main lines where timber is employed for 
sleepers, and in certain cases pairs of rails are welded 
together so that in practice one obtains a 60m. rail. In 
certain instances electric welding outfits have been mounted 
upon petrol trolleys, a case in point being the Great 
Western Railway. This method of building up battered 
joints and in connection with crossings is common practice 
in this country, as elsewhere, thereby extending the periods 
between renewals. 

The chemical content of the modern rail is not within 
the province of this paper, but efforts to eliminate the 
weakness of the rail joints form an economic and technical 

m of no small complexity; the Midi Railway is 
pinning its faith on the Chevron fish-plate, whilst the 
American and German railways have been i ting 
with various new types of fish-plate design mo yy 0 
some of which aim at increased rigidity and call for 
use of a twin sleeper at the joints, 

There are such multitudes of new t way 
maintenance appliances, many hi satisfactory, that it 
is only ible to take notice of @ small selection, but it 
is hoped that this outline will show that every component 
part of the permanent way is the object of detailed experi- 
ment, both at home and abroad, and research aiming at 
a greater degree of perfection—absolute ection is, of 
course, never attainable—is a fascinating and attractive 
pursuit. 

Comparisons are not always legitimate or desirable, 
but it can be asserted that the British railways are not 
one whit behind their foreign confréres in the race for 
efficiency, and they are as au fait with modern develop- 
ments as the railways of any other country in the world. 

SLEEPERS. 
The question of sleepers has been the subject of con- 





siderable discussion during the last few years, owing in 








part to the suggestion that the British railways might 
help to reduce unemployment by a wholesale change-over 
from imported timber to home-produced steel. 

There can be no doubt that if steel should be proved 
More economical than timber, due regard being paid to 
the entire cost, quality, usefulness, and labour cost for 
instalment and renewal, it should most certainly be 
employed, and it is reasonable to assume that if it had been 
more economical it would have been utilised many years 
ago ; in fact, metal sleepers have been the subject of experi- 
ment as long as steam railways have existed, but they 
have, after each trial, gradually been removed and 

by those of timber. 

argument that a home-produced article should 
replace an imported product, regardless of comparative 
costs, is entirely fallacious from every economic aspect. 
Fundamentally, it merely means that the railway, in order 
to assist the profitability of one industry, must tax the 
community through a needlessly high level of fares and 
freight charges. 

difficulty in this problem lies in the intricacy of 
the costing involved, because the life of a modern steel 
sleeper is an unknown quantity z, and has to be assumed. 
Some steel sleepers of post-amalgamation type have had 
to be taken out after a few years, but it is possible that 
the a life may work out at thirty years, or equivalent 
to that of creosoted Baltic timber, and the residual scrap 
value of the steel is probably higher. 

Most designs of steel sleepers require an initial increment 
of new ballast to form the cores on which they may rest, 
and when first used this causes an increase of about 30 per 
cent, in ballast costs. 

From experience gained in the last few years during 
which extensive have been made it would appear 
that the Great Western is the only British railway which 
has found the use of steel sleepers as cheap as that of 
timber. At first sight this result is a matter for surprise, 
but it has to be remembered that the Great Western 

ign of permanent way is somewhat different from that 
of the other three companies, in that it embraces the use of 
a chair bolt, which is locked by a nut; it would appear 
that the employment of this design just tips the scale in 
favour of the steel sleeper. 

Mr. Carpmael’s address to the Institution of Mechanical 
Engineers placed this difference in favour of the steel 
G.K.N. type at approximately £60 per track mile; it is 
significant that the figures of another British railway 
show a saving of roughly 10 per cent. from the use of 
Baltic timber acquired at a price considerably higher than 
that for which it could be bought to-day. 

The steel sleeper is not appropriate for use with third- 
rail electrification, but it must be admitted that under 
Continental conditions it is impossible at night to dis- 
tinguish between the over metal and timber 

rs, so far as noise is concerned. 
disadvantage of the steel sleeper is 
the inability to use track circuiting in connection with it ; 
every few months it is that some railway abroad 


has deve! a method of overcoming this 
difficulty, when official inquiries are made the reply 


in the negative. Largely for this reason 
nothing to do with the metal sleeper ; 
it has recently been stated that “‘ The fundamental basis 
of signalling is the track circuit, the shunting of which 
rolling stock actuates the apparatus which provides 


the protection +9 
The fact that problem faced by the permanent way 


engineer in regard to the choice of his materials is an 
economic one yields no better illustration than is provided 


by the question of sleepers. Political pressure may be 
exerted upon him to experiment with this or that Empire 
wood ; an industry with powerful political backing may 
endeavour to persuade him of the importance of relieving 
unemployment. The only true policy, based on funda- 
mental economic laws, is for him to employ a material 
which is the most satisfactory for his purpose, with due 
regard to original, maintenance, and residual cost, physical 
properties and labour cost of handling and maintenance, 
coupled with the full consideration of safety and 
efficiency in service. 

It is surely inconceivable at this date that the use of 
an unsuitable material should force us back to the use of 
fouling, locking, and detector bars, or to treadles in place 
of the much more efficient track circuit. 

It is often difficult to separate cause and effect, but it is 
worthy of note that the German railways is under an 
obligation to acquire a large percentage of its sleeper 

uirements from German steel works, and it is in Ger 
many that less use has been made of the track circuit than 
in Great Britain, and far less than in the United States. 

In 1931, 62 per cent. of the running mileage in Germany 
was laid on timber sleepers, a slight increase over the 

ear, and German figures would seem to show 
that the use of steel is somewhat more expensive, or was, 
at any rate, a year or two ago. 

The Belgian National Railway, which last year was pay- 
ing 59f. per sleeper for the normal oak type, also expe- 
rimented with metal sleepers at a cost of 102f. per unit, 
but of the almost 18 million sleepers in its track only 
about 650,000 are of metal. 

On the other hand, in Switzerland, which possesses 
important timber resources, but which has to import 


virtually all its steel, metal sleepers supply about 65 per 
cent. of the requirements of the Swiss Federal Railways. 
Conclusion. 


The great efforts which have been made during the last 
decade, and the enormous economies achieved, have been 
made possible only by the realisation of a very close degree 
of co-operation between the engineering and other railway 
departments, coupled with a detailed examination of the 
economics and the accurate costing of the many problems 
which have arisen and will continue to arise. The points 
at issue are no longer entirely of an engineering nature ; 
they are complicated at every turn by economic con- 
siderations affecting the trade and industry of the whole 
country, and as with all economic questions, there are 
pros and cons on either side, and the scales are very 
nicely balanced. It is to the credit of the engineering 
departments that these problems have been so ably solved 
in the past, which bodes well for their continuing solution 
in the future. 
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Fies. 75 TO 79--ARRANGEMENT OF MACHINE FOR 


Precision Grinding Machines. 
No. XI.* 
UNIVERSAL GRINDERS, 

ALTHOUGH machines of each class are made 
specifically for external cylindrical, internal cylindrical, 
and surface grinding, it is for some purposes an 
advantage that one grinder shall be able to perform 





Fics. 80 AND 81—-INTERNAL GRINDING SPINDLE OF CHURCHILL UNIVERSAL GRINDER 


all these functions. When so arranged, the resulting 
machine is known as a Universal grinder. The 
class is a favourite in the tool-room, where its abilty 
to tackle almost any small job renders it particularly 
suitable for the making of gauges and the sharpening 
of milling cutters and other tools. Even in the general 








* No. X. appeared November 25th. 





(1) Dru, (2) EXTERNAL CYLINDRICAL, 


| Shops it has the advantage of being able to perform 


several grinding operations for one set-up, while it 


is also capable of dealing with awkward pieces, of | internal, 
which the number is not sufficiently great to justify | tively. 


the cost af a special grinder. 

As far as the bed and the various movements, feeds, 
traverse, &c., are concerned the majority of Universal 
machines approximate very closely to the ordinary 
external grinder. The work-head, however, is always 


mounted on a swivel base bolted or otherwise fixed 
to the table, while the wheel-head frequently carries 
two spindles and may be mounted on a turret. If 
that arrangement is adopted the external grinding 
spindle is attached to the front of the turret and the 
internal spindle to the back. Indexing the turret 
through 180 deg. then brings one or the other into 
operation. Sometimes more than two spindles: are 


(3) SURFACE, 








(4) INTERNAL, AND (5) CUTTER GRINDING 
attached to the wheel-head, as in the Churchill turret 
Universals, in which three spindles carry the external, 
and cup surface grinding wheels respec- 
Peripheral surface grinding on such machines 
is made possible by the use of the external grinding 
wheel, the spindle being swung through 90 deg. to 
bring it into position. Although the turret wheel-head 
arrangement is the most usual, it is not always 
adopted. On one at least of the products of the 








IN USE AND SWUNG BACK 


Landis Tool Company of America, the internal 
grinding spindle is a separate attachment, which may 
be bolted, when required, on to the outer casing 
of the main spindle, while on many Churchill machines 
it is mounted on an arm which may be swung back 
out of the way when the main spindle is in use. On 
very small machines there is only one spindle, mounted 
on a turret, and internal, external, or surface grinding 
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wheels may be attached to it. On turret machines 
the possibility of rotating both the wheel-head and 
work-head makes possible the grinding of almost any 
class of work, as the illustrations accompanying this 
article will demonstrate. Where milling cutters and 
the like are concerned, it is frequently necessary to 
set the axis of the cutter at an angle with the hori- 
zontal. In such cases a special fixture with a vertical 
instead of a horizontal swivelling motion is attached 
to the table. 

The possibilities of even very simple belt-driven 
Universal machines are illustrated by five engravings 
at the head of page 561. This little grinder is made 
by Morton and Weaver, Ltd., of Coventry, and is 
designed expressly for small work in the tool-room, 
for instrument work, and any similar small jobs 
for which a precision finish is desirable. The central 
top engraving shows the machine set up for ordinary 
external grinding. The swivelling work-head is 
equipped with two belt pulleys, one for live centre 
and the other for dead centre driving. For work of a 
suitable nature a chuck may be substituted for one 
of the pulleys and be driven from the other. When 
external is undertaken, a guard rail is fixed 
to the front of the table, while a guard plate surrounds 
the wheel, the spindle of which is mounted on an arm 
capable of_sliding up or down or swivelling about a 
column attached to the back of the bed. A micro- 
meter attachment gives a very sensitive vertical 
adjustment. For taper grinding the table may be 
set over, ofthe work-head-be swivelled. A large variety 
of work may be undertaken by this machine, accord- 
ing to the: wheel mounted in the spindle. Surface 
grinding with the periphery of the wheel is illustrated 
in Fig. 77, the spindle being swung 90 deg. round the 
column to bring the wheel into position. For cutter 
grinding—Fig. 79—a ial vertical swivelling attach- 
ment is mounted on the table, The machine is also 
capable of resetting drills—Fig. 75. 

The possibilities of another, much larger, machine 
of the turret wheel-head type brought to our notice 
by Alfred Herbert, Ltd., and made by Kellenberger 
and Co., of Switzerland, are demonstrated by engrav- 
ings on page 560. Made in other respects like a plain 
grinder, both the work-head and the grinding head 
are mounted on turrets, and may be rotated to any 
degree. The wheel spindles, of which there are two, 
both double-ended, are driven through belts and a 
vertical shaft from a.14 H.P. motor enclosed within 
the base. The same motor also operates the traverse 
of the table through a gear-box providing nine 
different speeds, but, the work-head is separately 
operated from a } H.P. motor at speeds of 130, 220, 
or 380 r.p.m. The machine will handle work for 
cylindrical’ or surface grinding to 29}in. long by 
9 Hin. diameter or 5}in. wide, whi the grinding head 
has @ vertical movement, adjusted to a micrometer 
if desired, of Tjin. The range of application of the 
machine is shown by the engravings. External 
grinding of a piston held by a neat attachment to the 
work-head at one end and in a dead centre at the 
other, can be seen in Fig. 69. How the swivelling 
properties of both wheel head and work head may be 
made use of is demonstrated by the following engrav- 
ing, in which the grinding of the face of a “ mush- 
room’ valve is being carried out. For internal 
grinding a pulley is substituted for the grinding wheel 
on the back end of the double-ended main spindle, 
and drives the internal spindle bolted to the back of 
the turret through an endless belt. The operation is 
illustrated in Fig. 71. For cutter grinding a special 
vertical swivelling attachment is fixed to the table— 
Fig. 73—while surface grinding with the peri- 
phery of the wheel may be seen in Fig. 72. 
Substitution of a cup wheel for the disc wheels allows 
the other form of surface grinding to be performed. 

Instead of using complex change gears for altering 
the speed of rotation of the work, the Churchill 
Machine Tool Company prefers to mount a variable- 
speed motor on the workhead. A machine so fitted, 
illustrated by the photographs reproduced iri Figs. 80 
and 81, is not of the true turret type, although both 
the wheel-head and work-head may be swivelled. 
The internal grinding spindle is mounted on a swing- 
ing arm, which may be dropped and bolted in 
position when the base of the work is to be ground. 
The change-over of belting,necessary to bring about 
the increase in the revolutions per minute of .the 
spindle is rapidly, performed. 

(To be continued.) 
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Letters to the Editor. 
(We do not hold ourselves reeponsible for the opinions of our 
correapondente.) 


INTERNAL COMBUSTION PUMPS. 


Srr,—I think Mr. Humphrey has a little mistaken 
my bond fides. My plant is, of course, a development of 
his own invention, and soon after its first appearance it 
was reported upon by Mr. W. J. Rusdell, who was formerly 
associated with Mr. Humphrey in gas pump development, 
specifically as such. 

The difficulty, if it is one, arises, I think, in that Mr. 
Humphrey’s main successes have been connected prin- 
cipally with the four-stroke pumps, and the particular 
expired patent on which I was working proved unreliable, 
as tested in the form of the original specification, no single- 





cylinder, self-inducing, two-stroke pump, to the best of 
my knowledge, having escaped the pre-ignition difficulty. 

It was just this difficulty that my own innovations 
overcame,: converting the pump to an efficient, reliable 
apparatus. I feel that this fact and the nature of the 
additions entitles me to a claim also, but if the term 
“Humphrey pump” is regarded as generic—as, ¢.g., 
“ Diesel engine *’—then both our names would have to 
have appeared, and in the wrong order. Mr. Humphrey 
will see the difficulty. 

These matters usually settle themselves, I think, but 
there was no intention to steal Mr. Humphrey’s “ good- 
will’ in the gas pump, and, indeed, in a paper recently 
submitted on “ The Gas Pump for Land Drainage and 
Irrigation,” my first care was to acknowledge the work of 
both Mr. Humphrey and Mr. Rusdell in the opening 
sentence. 

Mr. Humphrey will possibly recall, too, that I 
approached him in 1928 with my ideas, at the behest of 
the late Lord Melchett, to whom I had submitted them, 
but without success. I hope, however, that this fact, 
and the foregoing explanation, will definitely remove ‘the 
impression which I rather gather is in Mr. Humphrey's 
mind, viz., that he has been “ stabbed in.the back,”’ and 
while on the sick list at that, and that this reply will 
reassure him. 

8S. P. Cristie. 
London, 8.W.7, November 23rd. 








The German Circle of English 
Speaking Engineers. 


As announced in our issue of November 18th, the open- 
ing meeting of the Zirkel Englisch Sprec 
was held at the headquarters of the Verein Deutscher 
Ingenieure in Berlin on Thursday, November 24th. 
The Zirkel has made rapid progress since its inception only 
a few months ago, and already numbers over 150 members. 
The first Chairman is Dr. G. de Thierry, Professor 
Emeritus of Charlottenburg University, and the Secretary 
is Mr. W. Parey, of the V.D.I. 

The members of the Zirkel, with representatives of 
foreign Powers, assembled in the Ingenieurhaus at 4.45, 
and at 5.15 met in the Hall of the V.D.I., where Dr. Conrad 
Matschoss, speaking on behalf of the V. D. I., offered them 
a hearty —— spoke of the value of the Zirkel, wished 
it e ccess, and assured it of the constant sym- 
ed - 1 help of the Verein. 

ry then, after reading a te m of 
1S ee Fs from the ‘“ German Circle” in ion, 
delivered in English the following opening address :— 

“TI open the first meeting of English-speaking enginee’ 
and consider it an honour to welcome you on behalf of 
the Committee of the Circle of English-speaking Engineers. 
In the first place I have the honour to greet as representa- 
tives of the British Embassy and Consulate, Commander 
Hawes, Commander Villar, Mr. Edwards, and Mr. Lyall ; 
and as representatives of the Embassy and Consulate of 
the United States Mr. Groves, Mr. Butts, and Mr. Burg- 
mann. 

I welcome further the representatives of the public 
authorities of this country, of the Reichsbahn, of societies 
and firms, and of the technical Press. I gratefully acknow- 
ledge that all of you have given us evidence of your interest 
in our enterprise in accepting our invitation. 

A special and hearty welcome is due to Mr. Loughnan 
Pendred, who has expressly come over from London to 
attend our meeting, and honour us by delivering to-day’s 
lecture. I am sure all of you know, at least, Mt. Pendred’s 
name. His periodical, Toe ENGINEER, is well known— 
not only among English-speaking engineers—as a publica- 
tion giving most valuable and reliable information about 
the progress of technical science. We have every reason 
for being grateful to Mr. Pendred for inaugurating our 
course of lectures. Mr. Pendred was President of the 
distinguished Institution of Mechanical Engineers in 
1930-31. It is generally known that an Engineers’ 
German Circle has been established in London by the 
Institution of Mechanical Engineers a year . The 
great success of this enterprise is proved by the fact that 
it counts at present 150 members, and this effective 
attempt to create a bond between English engineers and 
engineers of this country has suggested to us the idea of 
starting a similar society in Berlin. We are delighted that 
such @ prominent representative of the renowned 85-years- 
old Institution has Kindly taken the lead in our lectures, 
and we feel deeply indebted to him for it. 

We have drawn the bounds of our Cirele the 
limits of the British Empire, because English by 
far beyond the borders of the Mother Country, and is, 
in fact, the most widespread language of the world. We 
thankfully acknow the assistance the American 
Society of Mechanical Engineers has officially offered us, 
and the assistance ited us by other countries. . 

Gentlemen, the object of our Circle is, first, to promote 
the knowledge of technical English through ° English 
lectures and the opportunity of discussion and conver- 
sation. In thus proceeding, we resume the thread which 
for many years has been spun by the Deutscher Verband 
Technisch Wissenschaftlicher Vereine and the Verein 
Deutscher Ingenieure. Both societies have at all times 
laid stress upon the importance of the knowledge of the 
English language for engineers, and have endeavoured to 
attain this object by means of lectures and educational 
matter. I am delighted that our Circle resumes to-day 
this thread, and I sincerely hope that the efforts of our 
Circle may prove successful in every respect. Besides 
these ends, it is our sincere desire that our meetings may 
contribute to stimulate personal and friendly relations 
between engineers of the English-speaking countries and 
German engineers. Technical science has connected space 
and time with unlooked-for success. We ought, however, 
not to ‘be contented with the solution of technical pro- 
blems, however interesting and profitable these solutions 
may be. There is, beyond this side of our activity, an 
obligation for all of us bearing the name of engineers to 





endeavour to make technical progress advance the wel 
fare of all humanity. Personal relations between man and 
man are the preliminary conditions for attaining this aim 
and end. We intend to give full attention to the cultiva- 
tion of old friendships and to tighten the bonds of new 
friendships. 

I consider it a great honour that numerous repre- 
sentatives of foreign countries have accepted our invitation, 
and trust that I may be allowed to interpret their presence 
as a sign of sympathy and o proof of their willingness to 
help us in our ss May this co-operation bear the 
fruits we all look 

Before Mr. Pendved begins his lecture on “ British 
Pioneers of Transport,”’ may I draw your attention to the 
fact that this subject seems to me particularly opportune, 
because the coming year will bring us the centenary of 
one of these pioneers, Richard Trovithick, and because 
England is preparing to honour the memory of this 
renowned e eer. 

I may r add that our lecturer is particularly fitted 
to s about these historical events. As President of 
the Newcomen Society for the Study of the History of 
Engineering and Technology, and as editor of Tae Ena 
NEER, it belongs to Mr. Pendred’s attributions to bestow 
special care to the history and tradition of engineering. 

May I now ask Mr. Pendred to give us his lecture ? ’ 


Mr. Pendred, before delivering his lecture on “ British 
Pioneers of Transport,”’ expressed the honour he felt in 
being invited to. give the first address before the Zirkel, 
and congrat it on the size to which it had already 


wn. 
> his lecture, which was liberally illustrated with 
lantern slides, he touched upon the work of Symington 
and Bell.as the pioneers of water transport ; devoted a 
good deal of time to Trevithick, whom he described as the 
true father of the steam locomotive ; gave an outline of 
the work of Sir Goldsworthy Gurney and Hancock in 
the development of road locomotion ; and concluded with 
a brief account of the experiments in flying made by 
hom and Stringfellow, in which the Stringfellow ten- 
foot steam-driven mono was described as the first 
aeroplane that actually under its own power. In the 
course of the lecture the Stockton and Darlington Cen- 
tenary film, lent by the London and North-Eastern Rail- 
way, was exhibited, in order to show an old locomotive 
in action. A film of the Vickers amphibious tank, which 
the lecturer described as showing an astonishing com- 
bination of water and land transport, was also exhibited. 
At the conclusion of the lecture there were kindly 
acknowledgments, and Dip. Ing. F. zur Nedden, Vice- 
chairman of the Zirkel, gave some very interesting 
particulars about the initiation of railways in Germany. 
Subsequently, a delightful informal dinner was given 
in the German “ 1914” Club, a club formed in the early 
days of the war to bring together Germans of all political 
views. Dr. de Thierry took the chair, and with a few 
graceful words after the dinner presented Mr. Pendred 
with an inscribed copy of “Das Deutsche Museum ; 
Geschichte, Aufgaben, Ziele,” as a souvenir of the occasion. 








LMS. RLY. RESEARCH DEPARTMENT. 


Iw view of the retirement of Sir Henry Fowler, Assistant 
to the Vice-president for Research and Development, and 
of Mr. T. H. Adams, Chief Chemist, early in the new year, 
the following changes in organisation and personnel will 
be made in the L.M.S. Research Department from Janu- 
ary Ist, 1933 :—The department will be under the general 
supervision of Sir Harold Hartley, Vice-president and 
Director of Research, and its headquarters will be trans- 
ferred to Euston. Mr. T. M. Herbert has been appointed 
Research Manager to co-ordinate the research work carried 
out in external Institutions and in the five Sections into 
which the Department will be divided. Dr. P. Lewis- 
Dale will take charge of the Chemical Section and Mr. 
F. C. Johansen (of the Aerodynamics Department of the 
National Physical Laboratory) has been appointed 4 
take charge of the E ngineering Research Section. Mr. E. 
Millington, Mr. W. Pritchard, and Mr. F. Fancutt will be 
responsible respectively for the Sections dealing with 
Metallurgy, Textiles, and Paint. 

The general research policy of the company is super- 
vised by an Advisory Committee on Scientific Research, 
consisting of a number of distinguished scientists and the 
company’s principal technical officers. ._The Director of 
Research acts as Chairman to the Advisory Committee. 
Experience gained during the past two years has indicated 
the value of personal contact between members of 
the h Committee and the company’s technical 
staff, and the reorganisation which is about to be made 
should further assist in facili this co-operation and 
in ¢o-o) ing the internal external facilities for 
research now available to the company. 








‘? New uses.for known materials and processes crop 
up continually. This time, one the American Machinist, 
it is the chromium plating of two of a special 
shaft that are splined together. ‘ore the splines 
were plated with chromium it was frequently difficult 
to get the two pieces apart when overhaul became 
necessary. . The chromium plating has a slight sli 

about it oy prevents the A= le 
also possible that the hardness o lating prevents e 
steel from bedding itself to the othe pases 


“ Rusty nails hold tightest”; but that is not good 
enough for our American cousins. The Forest Products 
Laboratory at Madison, Wis., has found that by subjecting 
the nails to the action of a 2 per cent. solution of ferric 
chloride in water in the presence of mercuric chloride 
or salts of other metals, particularly of those falling below 
iron in the electro-chemical series, a good coating of 
rust can be produced chemically. On removal from the 
solution the materials are allowed to dry in a warm 
atmosphere, after which they are exposed at a temperature 
of about 100 deg. Cent., and 4 relative humidity of about 
80 per ¢ent., being finally immersed in water to fix the 
adhering iron oxide. 








Dec. 2, 1932 


THE ENGINEER 





563 








Railway and Road Matters. 


FurtT#er comfort is to be derived from the railway 
traffic returns since we noticed herein on November 24th 
the ingrease in those for the Southern during the forty- 
fourth week of the year. During the forty-fifth week the 
Great Western receipts from coal traffic rose by £5000, and 
the L.M.S. by £5700. For the forty-sixth week, the L.M.S. 
coal receipts increased by £3700 and the Southern’s by £3000. 


Ir is announced by the L.M.S. Railway that seventeen 
daily coal trains from Toton and Wellingborough to 
London are being accelerated by an segregate 
14 h. 56 min. per day. Under the new schedules trains 
of eighty-seven wagons, weighing, with load, approxi- 
mately 1400 tons, exclusive pp ig have been re-timed 
so that the fastest will cover the 127 miles from Toton 
Sidings (Derbyshire) to London in 6 h. 40 min., at an 
average speed of over 19 m.p.h. 

As a result of the cessation of the summer railway 
service and the end of the holiday period, the L. and N.E. 
Railway in the north-eastern area finds itself with surplus 
engine-cleaners, and 250 of them have been given notice 
to terminate that employment next Saturday. Many 
of these men have some years’ service and have 
dependents, and the company is anxious that they 
should not be placed on the unemployed list. It has, 
therefore, dispensed with a number of boys in the southern 
area and has offered the surplus engine-cleaners alternative 
employment at £2 a week. 

Tue award of the Irish Railway Wages Board expired 
on Saturday last, and the companies sought to increase 
the present reductions of 5} per cent. in the men’s pay 
to one of 10 per cent. The Wages Board met on Thursday 
of last week, when the men’s representatives asked for 


a postponement on the ground that discussions were 
proceeding between the workers and the Government. 
After the spokesman for the railways had protested 


against any delay, the Court sat in private to hear what 
both sides had to say. On a resumption of the proceedings 
the railways continued their case. On the following day 
a majority award of the Board decided to grant the com- 
panies’ request in full. 


THE great event of the year at Blackpool is its illumina- 
tion at night for the whole of the month of October. 
Excursion trains are run from every of the ¥ 
which arrive at Blackpool during Leunonee cad tenes? 
about midnight. On each Saturday of the recent October 
no less than 160 special trains, additional to the ordinary 
service, ran through Preston in the afternoon and returned 
between 8 p.m. and 3a.m. It was the necessity for dealing 


with this remarkable traffic that the ‘“ roundabou 
system of working trains thro’ Preston, described on 
page 482 of our issue of Novem llth, was de 


The large number of 595,000 passengers went by 


Blackpool for the illuminations this year. 
Tue Board of Trade inquiry into Sh Ey, Sn 
off La 
@ dense fog on August 5th last, resulted 


Great Western steamer “ St. Patrick ” 
Jersey, d 

in judgment being given on Thursday, November 24th, 
against the master. It was held that the vessel was not 
navigated at a moderate and safe speed having. regard | static 
to visibility. No soundings were taken when the vessel 
was approaching La Corbiére lighthouse, as they should 
have been. Having regard, however, to the long and 
excellent record of service of the master before the mishap, 
the Court refrained from making any order in relation 
to his certificate, but censured him and ordered that he 
pay the sum of £100 on account of the experises of the 
investigation. 


Just over @ year ago—on November 13th, 1931—we 
announced the retirement of Mr. W. A. Jepson and Mr. 
G. C. Lockett from the Railway Rates Tribunal. We have 
now & more important change to record, as Sir Walter 
Clode, the President, has also retired. Sir Wa!ter, who 
was born in 1856, was made President of the Railway 
Rates Tribunal on the death of Sir F. Gore Browne in 
1922. When at the Parliamentary Bar, Sir Walter had 
an extensive experience of compensation and rating cases, 
and on his appointment to the position from which he 
now retires, our contemporary, the Railway Gazette, 
remarked that ‘‘ his knowledge of railway matters is 
sound and comprehensive, and he possesses in 
the courteous and judicial manner suitable to the t 
of such @ tribunal.” The new President of the Railway 
Rates Tribunal will be Mr. Bruee Thomas, K.C., ie 
had considerable experience in railway questions at the 
Parliamentary Bar and before the Railway and Canal 
Commission and the Rates Tribunal. 


JUDGMENT in @ very important railway rates bg ern 
was given on November 24th by the Railway Rates 
Tribunal. The case arose out of an effort of the Great 
Western Railway Company to meet road competition. 
is wes an Og ee a ee yy com: to be allowed 
to charge a rate of 7s. 2d. per ton’for the conveyance 
of oil-cake and feeding stuffs on t of J. Robinson 
and Co., Ltd., from Avonmouth Docks to each of 320 
stations within a specified area. The rate in question had 
been arrived at by taking the whole of the traffic carried 
during @ year from Messrs. Robinson’s dock and adding to 
it the amount that would have been paid to the railway 
had the firm’s road traffic also been rail-borne. The rate 
in question necessitated the approval of the Tribunal 
for 208 stations. In giving judgment disallowing the 
proposed rate, President pointed out that except 
some unus “special charges’ which, usually, were 
the result of a sta requirement arising out of, for 
instance, the sale of some land, theré were only two 
classes of rates—the “‘ standard ” rate and “ exceptional ” 
rates. Both these classes were based upon the actual 
distance the consignment had to be conveyed and the 
“ exceptional ’’ rate was in proportion to the “‘ standard.” 
The proposed “ flat” rates were neither “ standard ” 
nor “ exceptional,” and were not provided for in the Rail- 
way Act. The proposal was further condemned in that 


there was no evidence to show that, if consent were given, 
the railway company would be better off. The firm in 
question was the only party to whom the concession was 
to be made, and opposition was entered by five trading 
associations. 


of | to 200. 


Notes and Memoranda. 


Tue number of holders of licences for, listening to 
broadcast programmes in this country has increased from 
580,380 persons in 1923, through 1,140,119 in 1924, to 
about 5,000,000 at the present time. 


Txe alloy Ilium, made by the Burgess-Parr Company, 
of Moline, Illinois, is said to be resistant to most acids, 
salts, and gases, but is not immune from attack by chlorine. 
It has a specific gravity of 8-3, a tensile strength of about 
60,000 lb. per square inch, and a Brinell hardness of 170 
Its machinability is slightly harder than that of 
cast steel. 


One of the new Belgian aeroplanes which is equipped 
with a British-made Kestrel engine of 480 horse-power is 
said to weigh 2730 Ib. unloaded and 4500 lb. in working 
trim. The maximum speed is 210 miles per hour at an 
altitude of 13,0008. It will rise to that height in nine 
minutes, has a ceiling of 32,000ft., and has an endurance 
of three hours. 


THE inaugural meeting of a local section of the Institute 
of Physics was held at Manchester on Friday, November 
18th last. Twenty-eight members and visitors were 

t. This is the first local section to be formed in this 
country, but there have been in existence for some time 
local sections in Australia and India. Professor W. L. 
Bragg, F.R.S., was elected Chairman, and Dr. H. Lowery, 
F. Inst. P., Local Honorary Secretary. 


Wetpep railway tracks have proved successful in 
Australia in red the noise of trains and in i 
travel in them more smooth. Acco: to the Iron and 
Coal Trades Review, experimental lengths of track were 
welded more than @ year ago and have stood up well to 
severe conditions of dense suburban traffic. By welding 
the rails into 200ft. lengths, 80 per cent. of the joints have 
been eliminated, with a consequent in the 
and smoothness of travel. 


SCANNING @ recent issue of the American Machinist, we 
read & communication @ propos the idea recently put 
forward in that journal that set-screws can be made to 
keep tight by tipping them with solder. The new com- 
municant 5 the old — of tapping the screw 
on the head Teno tees hemos sd Rhoting up the 
slack with the wrench. Do many oe the reverse 
application of vibration ? That is to say, in pulling out 
a stubborn key, it may often be freed by driving it in 
lightly, while 4 is under the pulling out stress. 


_ CoprEr-HypROGEN welding is said in Steel to produce 
results unobtainable by any other welding method, such 
- ight joints, good heat conductivity through the 
ints, ductility and strength. Because of the relatively 
tomporatuse. $f 18, Boseess, the steel is annealed 
S| deat free from localised strains, and has clean 
inside and culane surfaces free from scales and oxides. 
Furthermore, because of the high melting point of the 
welding metal, the steel can be heat treated or can be used 
Pgh temperatures without affecting the welds. 
Electricity in read ce the International Congress of 
in Paris, E. H. Rayner described the electro- 
Eiitecicls Ga Saleatieh ta ecemmben wae @ the 
National Physical Laboratory. The voltmeters, of the 
Kelvin multicellular t and all of the same range, are 
characterised by the lightness of the moving system, 
which weighs only 2-6 grammes, although it comprises 
ten needles, a mirror and the damping device. Bifilar 
suspension secures great constancy of the zero point. The 
130-volt range of the instrument is increased to about 
40 kilovolts by resistance dividers, and to several hundred 





kilovolts by capacity dividers. 
Iw a paper on “ Radiant Heat,” read recently before the 
Institution of and Ventilating Engineers, Mr. A. F. 


Dufton summarised results which have been obtained 
at the Building Research Station on the relative merits 
of various forms of thin roofs as. excluders of heat due to 
sunshine from the buildings they cover. Most roofing 
materials absorb about three-fourths of the sunlight that 
falls on them; for example, red tiles 67 per cent., blue 
slates 85 per cent., red asbestos tiles 74 per cent., old 
roofing lead 77 per cent., bituminised felt 89 per cent., 
iron when new 65 per cent., and when old and 
y 91 per cent. Whitewashing the upper surface of 
any one of these reduces the absorption considerably ; 


shade, when given two coats of whitewash on its top 
surface sho a temperature underneath of only 103 deg. 
Fah. 


In. a. paper on the subject of ‘‘ The Development of 
Modern Glass Bottle Machinery,” delivered on 
Fridgy, November 25th, before the Junior Institution of 
Engineers, Mr. F. G. Pasotti referred to the difficulty of 
framing « satisfactory definition of the term “ glass," as 
nothing had yet been affirmed concerning the actual con- 
stitution of glass. It is in reality @ mutual solution of 
silicates and as such cannot be given a simple definite 
formula or even a number of formule. The ree 
varies very considerably in modern commercial 
anda large number of elements and oxides Boeides 
sulphides, sulphates, fluorides, and — agents are 
pressed into service. The old theory that glasses were 
undercooled liquids has had to be m , it having been 
shown that when glass is heated up or cooled down 
absorption or evolution of heat takes place at a certain 
point corresponding in measure to @ change in state and 
sharp changes in its physical properties. The old idea that 
the viscosity of glass increased proportionately with a fall 
in temperature is ually de . In the pro- 
duction of bottles by automatic machinery, where speed 
is an important factor, the physical properties of glass 
must be such that it will remain plastic during the time 
the bottle is being formed in the machine, but that it will 
set immediately on being ejected. The tensile strength of 
glass is the mechanical property upon which the mech- 
anical stability of glassware depends. This strength 
varies very considerably according to different authorities, 
some placing it from 1 to 4 tons per square inch and others 





from 2 to 6 tons. 











Miscellanea. 


A prreEct telephone line has been organised between 
Western Australia and Berlin 


A First shipment of Russian fuel oil, amounting to 
12,000 tons, for use without further treatment in Canada, 
is being unloaded at Montreal. 


Ir is possible that a mooring mast for airships will 
be erected at Barcelona in connection with the Trans 
atlantic service to South America. 


Accorp1n¢ to Sir Frank Smith, Secretary of the Depart - 
ment of Scientific and Industrial Research, there are stil! 
one hundred thousand million tons of coal unmined. 


Pians for a combined railway and highway bridge 
across the Mississippi River at Baton Rouge have been 
revived by the Louisiana State Highway Commission. 

Tue last vessel under construction on the Tyne left 
the ways when Hawthorn Leslie and Co., Hebburn, 
launched, on November 28th, the Portuguese sloop 
“ Gongalves Zarco.” 


Ir is proposed, in the spring of next year, to shoot a 
rocket into the air at Magdeburg, which will carry aloft 
@ man who, at a height of, so it is said, 3250ft., will release 
himself and descend to earth by a parachute. 


Tue latest memorandum issued by the Aeronautical 
Research Committee deals with the estimation of wing 
surface area for evaporative cooling. It may be obtained 
from H.M. Stationery Office, price 1s. 6d. net. 

Tue George Washington bridge, near Pittsburg, Pa., 
which claims to have the longest concrete arch in America, 
one of 425ft., has been opened to traffic. The bridge is 
1510ft. long overall, and has a headroom of 200ft. 


Unper the Order in Council dated February 6th, “1 
the Lord President of the Council has appointed Mr. T. 
Franklin Sibly, LL.D., D.Sc., Vice-Chancellor of a 
University of Reading, to be a member of the Advisory 
Council to the Committee of the Privy Council for Scientific 
and Industrial Research. 


Tue fourth stage of the Cochin harbour works, India, 
is expected to cost about Rs. 90 lakhs, and a conference 
is reported to have decided that the three Governments 
interested—Madras, Cochin and Travancore—should 
pay Rs. 30 lakhs each, spread over a period of three years. 
The works will be started as soon as possible. 


Unper the scheme now in force for the scrapping 
of -400,000 tons of old ships and the building of 200,000 
tons of new on the basis of a Government subsidy, it is 
the intention of Japanese owners to scrap old cargo 
vessels and replace them with liners of not less 
than 4000 tons gross and with a deed of over 13} knots. 


Accorpine to The Iron Age, the cables and suspenders 
for the Golden Gate bridge across the entrance to San 
Francisco Bay will uire 24,890 tons of steel. Other 
contracts for ap ,. piers and anchorages will 
require 10,700 tons of ctradtunal steel, and 6000 tons of 
om not included in the above. The contract for manu- 

and the cables, &c., is worth some 
~ 855,000 dollars, and been placed. 

Tue Mandi hydro-electric scheme is progressing steadily. 
The Lahore correspondent of Indian Engineering reports 
that the first generator at the poweér-house in Jogin- 
dranagar has been put in commission. The Mandi scheme, 
it may be consists of tapping the waters of the 
Uhl River, a tributary of the Beas, ing it through 
mountains by means of a tunnel 2} miles long and 9}ft. 
in diameter, and a ee ee 
down the hillside to Jogin where the 
power-house is situated. The water will work four 
generators. 


Appressin¢ dock officials at Southampton on November 
25th, Mr. G. R. Newcombe, docks arid marine manager of 
the Southern Railway at Southampton, suggested that 
they might receive a welcome Christmas mt in the 
form of news that the Cunard Line had decided to recom- 
mence work on the new 73,000-ton liner at Clydebank, 
and also the construction of a sister ship. “You can 
take it for granted,” said Mr. Newcombe, Pie that we are 


not building the world’s largest dock at our 
mg hope oe have good 


new extension for nothing. 

news before . Southern Railway Company 
would not have spent all the money w has been 
laid out unless they had some assurance that it was being 
utilised to good purpose.” 

A vrrat link in Dr. B. N. pone’ internal drainage scheme 
for the city of Caloutta is the construction of the new town 
high-level sewer from Palmer's Bridge pumping station 
to Topsia, and work on this has just begun, says Indian 
Engineering. The t work entails the construction 
of about 2 miles of 4 high-level sewer, 9ft. in diameter, 
running - alongside the existing one. Through 
this sewer the and part of the storm water of 
North Caleutta bounded by the Hooghly, the Circular 
Canal and Lower Circular-road, will be pumped into the 
open channel at Topsia. This will relieve the abnormally 
high sullage ‘levels in. the sewers and will result in a 
diminution of during heavy rains. The Govern- 
ment of Bengal ved of the scheme, which was esti- 
mated at Rs. 66 of which Rs. 9 lakhs will be spent 
on this particular portion. 

Mr. W. H. Gaunt, who occupied the chair at @ recent 
meeting of the London Society, asked for the very earnest 
consideration on the part of those ini concerned 
with the problem of cross-river traffic, of needs of 
the users of London’s river. The annual tonnage of 
river transport above London Bridge was, he said, 
15,000,000 tons, and there were nearly 
If the river were disused there would be an additional 2500 
10-ton lorries put on the streets as a transport means. 
With power stations and factories up-river using large 
quantities of coal, the time was arriving when it would 
not be economically possible to transport the coal from 
the Durham coast in steamers of less than 2000 tons. 
For that reason, the users of the Thames looked with 
diffidence upon any scheme for a new bridge that had a 
central span of less than 200ft. and was high enough to 
allow such vessels to pass through. 
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AIRCRAFT IN THE NAVY. 


THAT aircraft have become an essential adjunct 
to the Navy is a proposition which few will dispute. 
They are useful, if not indispensable, for many 
purposes, such as reconnaissance, gunnery observa- 
tion, torpedo and bomb attack, anti-submarine 
work, and, not least, for the laying of the smoke 
screens which are now frequently used in fleet 
exercises. Although the value of aircraft for any 
one or all of these duties may be overrated, it is 
generally conceded that a fleet deficient in air 
power would be at a grave disadvantage if opposed 
to another fleet adequately provided with this 
auxiliary. With so much admitted, it only remains 
to determine the best methods of utilising aircraft 
at sea. The problem is by no means solved as 
yet. In common with other Naval Powers, we 
have built a number of aircraft-carriers which 
fulfil the functions of floating aerodromes. The 
latest representatives of the type are the “‘ Glori- 
ous,” “ Courageous,” and “ Furious,’ of 18,000 
to 19,000 tons, and an average speed of 31 knots. 
Each of these ships, it is stated unofficially, can 
accommodate about fifty machines, which are able 
to take off from and return to the spacious flight 
decks, whence they are sent below to the hangars 
by hydraulic lifts. A larger and slower specimen 
is the converted battleship “ Eagle,’ of 22,600 
tons, while in the ‘‘ Hermes,” of 10,950 tons and 
25 knots speed, an attempt was made to design a 
ship capable of performing all the duties of the 
big carriers on a much reduced displacement. 
By all accounts, the ““ Hermes ”’ has proved quite 
successful, and when the time arrives to build new 
carriers, her basic design may be adopted. But 
as regards the larger ships, there is, we think, ample 
scope for criticism. In the first place, their cost 
is prohibitive. According to Jane’s “ Fighting 
Ships,” the “ Furious’ is said to have absorbed 
over £6,000,000, including alterations, while the 
““ Courageous ” and the “ Glorious ” have cost to 
date over £5,000,000 each. In the case of the 
“ Eagle” it has been officially stated that up to 
April, 1927, a sum of £4,617,636 had been expended 
on her, and as she has been extensively refitted 





the 
| est fighting ships now afloat. 
| first cost the only criticism which may be legi- 
_timately directed against the large aircraft-carrier. 








since that date it is not unreasonable to estimate 
the total bill at something like £5,500,000. 

Now these figures would be startling at any time ; 
viewed in the light of present economic conditions, 
they are particularly disconcerting. It appears 
that no less than £21,500,000 has been spent on 
four ships of the Navy which possess no direct 
fighting value, and whose only raison d’étre is to 
carry approximately two hundred aircraft to sea. 
Holding no brief for the extremists who deny the 
value of air power in naval operations, we are, 


3 | nevertheless, driven to ask very seriously whether 


the naval authorities have hitherto pursued a sound 
policy in the development of the Fleet Air Arm. 
Having ourselves witnessed aircraft evolutions 
with both the Home and the Mediterranean Fleets, 
and personally cruised in more than one of the 
great carriers, we readily acknowledge the astound- 
ing degree of efficiency which has been attained in 
the handling of these ships and their brood of aero- 
planes. Yet this admission does not really affect 
our argument. If a ship like the “ Hermes,” of 
less than 11,000 tons, is able to fulfil the main 
requirements of an aircraft-carrier, was it neces- 
sary to spend £21,500,000 on converting four 
vessels, each of nearly double her tonnage, for the 
same purpose ? No one will pretend that the huge 
expenditure thus incurred has yielded a propor- 
tionate return in fighting value. It is roughly 
equivalent to the collective cost of the “ Nelson,” 
“* Rodney,’’ and the “‘ Hood,”’ the three strong- 
Nor is her prodigious 


She is, of all units of the Navy, the most expensive 
to maintain in commission, the nature of her duties 
compelling her to steam at full power whenever 
aircraft operations are in progress. Furthermore, 


there is the important question of vulnerability. 
How would these huge vessels, with their great | 
length and towering sides, fare in action? Their | 


armour, as shown in the text-books, is of the 
scantiest ; they offer an exceptionally large target 
to gunfire and torpedo attack, and the immense 
expanse of flight deck could scarcely be missed by 
an intrepid pilot in a hostile bomber. It is certain, 
too, that the large aircraft carrier would become 
the objective for every method of attack, since the 
destruction or disablement of such a ship would 
gravely impair the vision, and hence the strategic 
mobility, of the fleet to which it belonged. An 
American admiral, speaking recently of the 
‘“ Lexington” and “ Saratoga”’—two United 
States carriers which are much larger and more 
costly than any of ours—declared that their 
presence in action would be more of a hindrance 
than a help, since a large of the fleet would 
have to be told off to defend them. All the evidence 
indicates that the large aircraft-carrier is falling 
into universal disfavour. The new ship building 
for the United States Navy, the “‘ Ranger,”’ is of 
13,800 tons, as compared with the 33,000-ton 
“ Lexington” and “Saratoga.” Japan’s new 
carrier, the “‘ Ryujo,”’ displaces only 7600 tons, 
as against the 28,100-ton ““ Kaga ”’ and “ Akagi.” 








accompany the fleet, retrieve its homing sea- 
planes, and, if necessary, send them into the air 
again after refuelling. Ships of this type would be 
kept very busy whenever active operations were 
afoot. 

That the aircraft-carrier itself has, in one form 
or another, come to stay cannot well be doubted. 
If one fleet carried aircraft on board its battle- 
ships and cruisers only, and thus controlled but 
a limited number of machines, it would. be liable 
to have its air arm overwhelmed and annihilated 
by the superior numbers of an enemy who possessed 
aircraft-carriers. We are convinced, however, that 
the carrier of the future should be of the smallest 
tonnage consistent with the performance of its 
functions. Since the type must in the nature of 
things always be exceptionally vulnerable, it is 
elementary prudence to build many medium ships 
rather than a few leviathans. Again, if the cata- 
pult can be developed to a stage at which it ceases 
to be an encumbrance, one or more of these pro- 
jectors should be fitted to every suitable ship in 
the Navy. Meanwhile, it might be desirable to 
improvise a “seaplane retriever” of the type 
outlined above, in order to gain experience with a 
class of ship for which war would certainly create 
a demand. In this connection the German inven- 
tion of a “landing apron ’’—a flexible ramp, 
towed astern of a ship, on which aircraft can alight 
and then be hauled up on deck—seems worthy of 
consideration. We give the Admiralty credit for 
sufficient foresight to take it for granted that the 
whole problem of handling aircraft at sea is being 
carefully reviewed, and we are prepared to be told 
—we should, indeed, welcome the information— 
that all the suggestions put forward here have been 
duly considered, if not forestalled. 


Condensate and Feed Pumps. 


To those who have no more than a “ nodding 
acquaintance ”’ with the peculiarities of centrifugal 
pumps it may seem that even the most detailed 
discussion upon them might well be within the 
understanding of the veriest tyro of engineering. 
Little mention is made in the curricula of most 
technical colleges of this important method of 
pumping, and where the matter is included it is 
difficult, within the limited period devoted to the 
acquisition of technical knowledge, to do more than 
indicate to the student the lines upon which such 
pumps may be designed and tested. But neither 
educational design nor testing is likely to give 
the student the enthusiasm necessary if a more 
involved examination of such pumps is to be under- 
taken, for it must be confessed that at first sight 
there seems little that may be done to improve the 
performance of the centrifugal pump or to suit it 
to tasks which it cannot as yet efficiently under- 
take. Nor is that impression likely to be much 
altered when centrifugal pumps are encountered in 
practice, for it is in a sense their misfortune that 
they are capable of operating for long periods with 
little or no attention. Even when trouble is 
encountered, what little interest may be 


Clearly, therefore, the policy of placing all one’s | generated by the desire to put it right is soon 


eggs in a few large but fragile baskets is to be | 
reversed. A further step towards a greater | 
diffusion of air power is the equipment of capital 
ships and cruisers with seaplanes, projected by 
catapult. In its present form, the catapult is a 
rather cumbersome fitting, which takes up a good 
deal of space on the congested deck of a man-of- 
war. This objection has been overcome to some 
extent by the ingenuity of designers, but the cata- 
pult still remains an embarrassment to all save the 
largest ships. Perhaps for that reason, fortified 
by motives of economy, it has not up to now been 
extensively adopted in the British Navy, only 
fourteen of our ships being fitted with it at present. 
Other navies have gone much further, the United 
States, for example, having supplied all its capital 
ships and cruisers with from two to four seaplanes. 
The drawback to catapulting aircraft at sea is 
their inability to return directly to the vessel they 
have left. At the end of their flight they must 
alight on the water, and stay there until picked up 
and hoisted inboard by their own or another ship 
which heaves-to for the purpose. This is well 
enough in peace, but in war it would be highly 
dangerous for a battleship or a cruiser to 
expose herself as a sitting target to torpedo 
attack while stopping to retrieve her seaplanes. 
A rational solution to this problem is, it seems 
to us, the provision of special auxiliary craft which 
could be readily improvised out of merchantmen 
inanemergency. These vessels, which need neither 
be very large nor very fast, could be fitted with 
hangar accommodation, hoisting gear, and one or 


two catapults each. Their mission would be to 








damped by the discovery that practically nothing 
can be done to modify the performance of any given 
pump save only by altering the speed at which it 
runs. Surprise can hardly be expressed, therefore, 
if attention is directed rather towards other plant 
which, when it gives trouble, well repays the labour 
involved in making slight alterations by a sub- 
stantial modification of performance. To their 
designers, however, centrifugal pumps present so 
great a variety of problems, partly soluble by 
theory, partly by experiment, that specialisation 
becomes a necessity if a proper study of the possi- 
bilities is to be made. To more than one class of 
user also, the pump is so important a part of the 
plant that willy-nilly some understanding of its 
capabilities and limitations is a necessity. To 
none is this understanding more necessary than to 
the power station engineer. 

It is somewhat curious that the two types of 
centrifugal pumps with which the mechanical 
engineer is most concerned, the condensate pump 
and the boiler feed pump, should be among those 
with which the greatest number of problems are 
connected. The coincidence is the more marked, 
in that the design, construction, and operation 
of these two types are as widely separated in 
the range of centrifugal pumping equipment as 
it is possible they can be. The condensate pump, 
running of necessity at a moderate speed, is 
designed with the one purpose of drawing water 
from a high vacuum, while the feed pump, running 
at a high speed, is usually supplied with water 
under a positive head and is concerned primarily 
with discharging it against a high pressure. The 
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condensate pump may have one or, at the most, two 
impellers ; the feed pump usually several. These two 
types, so different in the tasks they perform, hold 
more of interest for the mechanical engineer per- 
haps than any other class, and the reason why was 
well revealed in the discussion of a paper presented 
to the North-Western Branch of the Institution of 
Mechanical Engineers on November 3rd by Mr. 
T. Y. Sherwell and Mr. R. Pennington, an abstract 
of which is presented on another page of this issue. 
Neither makers nor engineers-in-charge are, for 
instance, agreed upon the best method of operating 
the condensate pump, to say nothing of its design. 
The authors of the paper above referred to put 
forward with considerable strength the view that 
such pumps should be operated on the “ throttling ” 
curve with an unrestricted discharge, so that the 
positive suction head controls the output, being 
low for low outputs and high for high, as the pump 
performance dictates. But that opinion was not 
allowed to go unchallenged, for though one speaker 
agreed with the authors, with the caveat that he 
did not consider the method ideal, others regarded 
it as preferable to regulate, in some way, the stand- 
ing of the condensate in the condenser. Even 
though criticism of the authors’ views was not so 
pronounced, differences of opinion were also 
revealed by the discussion on feed pumps. It is 
well known that while the pressure developed by a 
feed pump driven by a constant-speed motor rises 
with reduced delivery, the resistance to the flow 
of the water through the pipework, valves, and 
heaters falls, so that at small deliveries an excess 
pressure which may cause trouble exists. Yet when 
one speaker suggested that a steam-driven was 
preferable to a motor-driven pump, since it could 
be governed to give a characteristic following 
closely the resistance curve, the authors pointed 
out that the motor was almost universally employed 
nowadays on account of its economy. Taking 
another point. Although the cause of surging 
in pipe lines, it is generally accepted, may be 
identified with the unstable characteristic to 
be found in certain turbine pumps, the experi- 
mental results in support of this view, which 
one of those present was able to lay before the 
meeting, were none the less acceptable. More 
than one speaker, however, disagreed with the 
authors’ proposition that the best way of obtaining 
a stable characteristic was to incorporate one or 
more volute stages in a turbine pump, and believed 
such stages were unnecessary. 

If for no other reason than that it demonstrated 
how largely opinions differ on the best ways of 
designing and operating centrifugal pumps, the 
discussion on the paper was of great value. Since 
the scope of the paper covered all classes of centri- 
fugal pumps, it is not, perhaps, surprising that the 
interdependence of both condensate and feed 
pumps was not brought out. It would seem, for 
instance, that in the closed boiler feed systems that 
are now coming so much into favour some kind of 
control of the condensate pump is necessary if it 
is to meet the fluctuating demands of the feed 
pump. As to Mr. H. L. Guy’s suggestion that 
it is “up to” the manufacturers to design a feed 
pump of which the characteristic approximates 
more closely to the resistance curve, we may 
remark that the conditions can be partly met by 
the combination steam and electric pump. Though 
Mr. Guy’s suggestion is perhaps impossible of com- 
plete achievement it is at least an ideal towards the 
attainment of which efforts might well be directed. 
While in practice the products of the present day 
give good service, the paper itself and the discussion 
which followed undoubtedly suggest that much 
remains to be done if power station engineers are 
to be satisfied. 








Obituary. 


WILLIAM HENRY PATCHELL. 


By the death of Mr. W. H. Patchell on Thursday, 
November 24th, a well-known figure has been removed 
from the engineering profession. When electric 
generating stations began to show signs of rapidly 
increasing in size and three-phase alternators began 
to replace D.C. and single-phase machines, no engi- 
neer in this country was more actively engaged in 
the transformation process, and although in later 
years he gave attention to the electrification of mines, 
he never lost touch with the supply side of the elec- 
trical industry. His work in connection with one of 
the London electric supply undertakings will long be 
remembered, especially in regard to the use of large 
boilers, which are now considered an essential feature 
of stations designed on economical lines. 

Mr. Patchell, who was seventy years of age at the 


Robey and Co., of Lincoln, where he witnessed the 
application of the compound steam engine to agri- 
cultural work. Shop practice and study were followed 
by outside work, during which Mr. Patchell took 
charge of seven Robey engines driving are light 
dynamos on the Anglo-American Brush Company’s 
stand at the first Electrical Exhibition held in Paris 
in 1881. Subsequently he was sent to Spain, where 
he helped to introduce the are light into four of the 
principal cities. 

After leaving Robey’s he went to the Electrical 
Power Storage Company to superintend a lighting 
installation at an Exhibition held: at Folkestone, 
and in the same year took over the management 
of the company’s works at Millwall. At that time 
efforts were being made to encourage the use of 
batteries for private installations, for mansions, 
banks, tramcars, motor launches, and railway light- 
ing. An important branch of the business was the 
temporary lighting of large private houses for balls, 
&c., and Grosvenor-square and similar districts pro- 
vided a good demand before public supplies became 
available. After eight years with the Electrical Power 
Storage Company, Mr. Patchell took up central 
station work, and from March, 1893, to September, 
1906, was engineer in chief to the Charing Cross and 
Strand Electricity Supply Corporation, now known 
as the Charing Cross, West End, and City Electricity 
Supply Company, Ltd. During the thirteen years 
he held this post he was responsible for the designing 
and carrying out of the whole of the Corporation’s 
extensions, and new works, including the Strand 
District Order (1895), with a generating station at 
Lambeth, the Holborn and St. Giles Orders, 1898, 
and the City of London Order, 1899, with a generating 





W. H. PATCHELL 


station at Bow. Probably it was in connection with 
the design and construction of the latter station that 
Mr. Patchell was best known, for, although the 
station has naturally been modified since it was built, 
and turbines have taken the place of reciprocating 
engines, the original equipment aroused no small 
amount of interest. The question of system had to 
receive very careful consideration, for at the time 
there was no large three-phase plant working in this 
country. The relative merits of multi-phase and 
single-phase generation and transmission had also 
to be thoroughly investigated. Abroad the former 
had in many cases taken the place of the latter, 
particularly in connection with long-distance trans- 
mission, and as a natural consequence the three- 
phase system was ultimately chosen. Fortunately, 
the frequency selected was 50 cycles per second, the 
standard frequency of to-day. 

But perhaps the most interesting thing Mr, Patchell 
did at Bow was to install boilers which at the time 
were said to be the largest in existence. “‘ The pair 
of upright ‘boilers last erected as one steam unit,” 
he stated in a paper read before the I.E.E. in 1905, 
“have steamed at the rate of 100,000 Ib. per hour, 
and so will easily provide steam under ordinary work- 
ing conditions for a 4000-kilowatt generating set.” 
The first generating units ordered consisted of two 
800-kilowatt sets and two 1600 sets, which were 
quickly followed by two further machines of the same 
capacity and later by two 4000-kilowatt sets. Un.- 
fortunately, the orders for the large sets went abroad, 
the reason given being that at the time corresponding 
three-phase plant could not be obtained in this 
country. 

In 1906 Mr. Patchell resigned the position of engi- 
neer-in-chief to the Charing Cross Company, and 


years later he read a paper on ‘“ The Electrification 
of the Ferndale Collieries’’ before the South Wales 
Institute of Engineers, He was also responsible for 
a book on “ Electricity in Mines and Heavy Indus 
tries,” and various other Institution papers. His 
interest in large steam-raising units never diminished, 
and he often referred to their success at Detroit, 
to which he paid a number of visits in the capacity 
of a boiler consulting engineer, for in 1905 he brought 
the advantages of large boilers to the attention of 
Mr. Alex. Dow, president of the Detroit Edison 
Company, who immediately saw their possibilities. 

During the sessions 1907-08 and 1920-21 he was 
President of the Association of Engineers-in-Charge, 
in which he took great interest. When in 1924 he 
became President of the Institution of Mechanical 
Engineers he delivered an admirable Presidential! 
Address, covering power station practice and showing 
the progress that had been made up to that time. 
His knowledge of power stations in general and of 
American developments in particular was wide, 
and although there has since been material progress, 
the address may still be read with advantage. At 
one time he was a member of the Council of the 
Institution of Electrical Engineers. Among the 
committees on which he served were the Heat Engines 
Trials Committee, the Steam Nozzles Research Com- 
mittee, the Marine Engines Trials Committee, the 
British National Committee of the World Power 
Conference, and the 1904 Home Office Committee 
formed to consider the use of electricity in mines. 

In conclusion, special reference must be made to 
the services which he rendered to the Institution of 
Mechanical Engineers. For many years he was one 
of the leading spirits on the Council, and he gave 
generously of his time to committee meetinge. It 
was owing very largely to his exertions that the 
system of ‘“ Branches” was established and the 
Marine Oil Engines Research Committee was prac- 
tically originated by him. In all his work he was 
extremely painstaking, and his notebooks must 
contain a wealth of information about the develop- 
ment of power stations and kindred subjects. 


ROBERT REID GRAY CHISHOLM. 


MaRINE engineers and shipbuilders will learn with 
regret of the death of Mr. Robert Reid Gray Chisholm, 
director of William Esplen, Son and Swainson, Ltd., 
which took place from sudden heart failure on Monday, 
November 21st, while Mr. Chisholm was inspecting a 
ship at Blyth. Mr. Chisholm was only in his forty- 
eighth year, and was the son of Mr. John Chisholm, 
of Liverpool. He began his career in the office of 
William Esplen and Son, of Liverpool, and served his 
apprenticeship with the firm of John Gray, of Liver- 
pool, returning to William Esplen and Son as a junior 
draughtsman later, and working his way up to senior 
engineer designer. At the outbreak of the war Mr. 
Chisholm joined Mr. John Esplen at the Ministry of 
Shipping in London as technical adviser on engineer- 
ing matters. For a short period he served with Mr. 
James Esplen as technical adviser at the Ministry of 
Shipping, New York, and was later transferred to the 
Munitions Board at Ottawa, where he remained as 
representative of the Ministry of Shipping until 1917, 
when he returned to London. At the end of the war 
he was made a director of Esplen and Sons, Ltd., of 
Liverpool, and William Esplen, Son and Swainson, 
Ltd., of London, in the service of which company he 
was at the time of his death. During his career 
Mr. Chisholm was responsible for the design of the 
propelling machinery of a large number of passenger 
and cargo ships of different types, his name being 
particularly associated with the design of the 
machinery for the “ Bermuda" and the “ Monarch 
of Bermuda,” and the latest ships of the New Zealand 
Shipping Company, Ltd. He was a marine engineer 
of outstanding ability, and his early death is widely 
regretted by a large circle of friends, both in this 
eountry and overseas. 
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Introduction to Theoretical Physics. By Max PLANcK. 
Translated by Henry L. Brosg, D.Sc. Vol. ILL, 
“Theory of Electricity and Magnetism,” price 
10s. 6d.; Vol. IV., “Theory of Light,” price 
10s. 6d.; Vol. V., ‘“‘ Theory of Heat,” price 12s. 
London: Macmillan and Co., Ltd. 1932. 

In this series the author provides an excellent intro- 
duction to the study of theoretical physics. His 
object has been to present and interpret general 
principles, rather than to elucidate them mathe- 
matically, and to give an insight imto scientific 
method rather than a detached knowledge of scientific 
facts. Fundamental formul# have necessarily been 
freely employed, a judicious selection being made 
from the large amount of material available. 

When entering upon the study of physics, it is 

advisable to commence with a text-book not too 

ambitious in its completeness, The complications 
and difficulties associated with more advanced 

theories and conceptions may well be left until a 

general grasp and understanding of the methods to 

be used have been achieved, together with a sound 
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‘well appreciated by the author of this series. Professor 

Planck has made a life study of theoretical physics 
and in particular of thermo-dynamics, and it is in 
this realm that he has made such outstanding 
contributions and gained international reputation. 
As early as 1900 he put forward his now famous 
quantum theory in order to account for the observed 
distribution of intensity of black body radiation in 
its dependence on frequency and temperature, in 
which field the classical electro-magnetic theory 
had been found to be inadequate. The quantum 
theory has more recently been developed and modified 
by him and other physicists. The fundamental 
character and value of the theory is now universally 
recognised and has been applied successfully. in 
studying the theoretical aspects of spectra, photo- 
electricity, and chemical equilibrium, from which it 
appears that the laws of motion of bodies consisting 
of enormous numbers of atoms, do not apply to 
atomic systems. The radical conceptions of Einstein, 
in order to explain the photo-electric effect, were a 
development of Planck’s theories. Whereas Planck 
limited the emission discontinuity to the actual 
mechanism of the energy exchange, Einstein con- 
tended that even after energy was emitted according 
to the quantum principle in amount A v, the energy 
travelled through space in localised bundles or 
quanta. 

In the volume dealing with electric and magnetic 
phenomena, the author has adopted the deductive 
form of treatment, the principle of the conservation 
of energy being maintained well in the foreground of 
the discussion. The characteristic feature of the 
theory which is presented in this volume is due to 
Maxwell and is summarised in the “ Principle of 
Contiguous Action” (Action by Contact), which 
maintains that Nature is devoid of causal action at 
a distance or across space, i.e., that the action of a 
local event cannot make itself felt at a distant 
place by leaping across the intervening bodies, but, 
rather, that all causal action propagates itself from 
point to point with a finite velocity through space. 
The principle of action at a distance is of a general 
character, whilst contiguous action is of a more 
specialised nature. It is due to this specific conception 
thet several different theories of action at a distance 
have been evolved in electro-dynamics, but there is 
only one substantial theory—that of Maxwell— 
which relates to contiguous action. Dealing with the 
fundamental laws of the electro-magnetic field, it 
is shown in a lucid and convincing manner how the 
differential equations of the electro-magnetic field 
emerge in a comparatively simple form from a con- 
sideration that these equations must satisfy the 
principles of the conservation of energy and con 
tiguous action. The fundamental equations for 
stationary fields are discussed and a description given 
of how electro-statics and magneto-statics can be 
treated quite independently. The author demon- 
strates how every particular solution of Laplace's 
differential equation represents a definite electro- 
static field which comes into being when the corre- 
sponding specific boundary conditions are fulfilled. 
The general case of electro-dynamics and its maze 
of mutual actions, in spite of its complexity, is clearly 
stated. Professor Planck concludes this volume by 
discussing and establishing the fundamental equations 
for arbitrary dynamical processes in bodies moving 
in any way whatsoever, a consideration of Lorentz’s 
electro-magnetic theory of the stationary ether, 
and how the latter theory has been reconciled with 
Einstein’s principle of relativity. 

In dealing with the “ Theory of Light,”’ the author 
has restricted the discussion to the framework of 
the classical theory as applied to bodies of continuous 
space-distribution. An introduction is made to the 
atomic point of view, together with an attempt to 
describe the channels by means of which it joins 
up naturally with quantum mechanics and the 
theory of relativity. Previously, the conception 
of light and colour were derived by visual inspection ; 
in modern physics these concepts have become disasso- 
ciated with the immediate sensation of sight, and 
now relate more specifically to electro-magnetic 
waves and vibration periods. In dealing with the 
laws of reflection and refraction, it is shown how these 
laws owe their simple character essentially to an 
assumption that both the wave fronts of the light 
and the boundary planes of the active body are 
infinite planes. However, in practice, they represent 
a close approximation to reality when both the 
cross sections of the wave fronts and the boundary 
planes are very great in comparison with the wave 
length of the light under consideration. Since in 
light phenomena the wave lengths considered are 
of a very small order of magnitude in comparison 
with the bodies used, the optical laws of propagation 
and reflection assume a simple form im contrast 
with acoustics, where, although the laws of wave 
motion apply, this assumption is not of general 
application. The laws governing the passage of a 
plane wave of light from an isotropic body into a 
crystal are derived by first forming the expressions 
for plane waves in the interior of the two bodies in 
contact, and then setting up the boundary conditions 
for the surface of separation which express the con- 
tinuity of the tangential components of the electric 
and magnetic intensity of field. 

In Vol. V. the author shows how the theory 
of heat can be erected on the foundations of mechanics 


and electro-dynamics. The phenomena of heat 
radiation seemed to be inconsistent with the laws 
of classical dynamics and the quantum theory was 
formulated by Planck as an explanation. The 
observed distribution of intensity of black body 
radiation in its dependence on frequency and tem- 
perature led to the introduction of the discontinuity 
idea into the description of natural processes. Mean- 
while, the new theory has become interwoven into 
practically every branch of physics, has developed 
with amazing rapidity and now plays a dominant 
réle in physical theory. The quantum theory is 
of such significance that all attempts at formulating 
a theory which would unite gravitational and electro- 
dynamic events into one code of laws are obviously 
doomed to failure unless a um assumption 
is involved asa component part of the theory. 
Further, there is no question that the worker in 
thermo-dynamics will find his labours gréatly 
lightened if he is not restricted to think in terms 
of free energy only, but has the ability to choose 
always the functions best suited to the problem 
in hand. 

These books have lost none of their value in transla- 
tion, for Dr. Brose has caught the spirit of the master. 
There can be no doubt in the mind of the philosophic 
teacher that instruction along the lines of these 
volumes is highly desirable, if not imperative, for 
they go further in satisfying the intellectual desires 
of the student than the rehearsal of facts, however 
skilfully these facts may be woven into a coloured 
pattern. Instructors in theoretical physics should 
study these volumes and then earnestly determine 
how much of their teaching they can apply and make 
their own. 


SHORT NOTICES. 


Induction Motor Practice. By R. A. Horxmys. London : 
Sir Isaac Pitman and Sons, Ltd. Price 15s.—Lest anyone 
should wonder what scope there can be for another book 
on the induction motor, it should be stated at the outset 
that the author claims to have treated the subject in a 
special way for the benefit of students, young i 
and sales engineers. The main aim of the book is perhaps 
best expressed in the opening lines of the Preface, On 
May 7th, in the year 19——, it is stated, the writer 
journeyed with high hopes from St. Pancras to the North 
in-order to enter the design office of a motor manufacturer, 
and supposed himself well equipped by a certain array of 
academic qualifications for the performance of his duties. 
On May 8th in the same year he nt a troubled evening 
wondering just what connection, if any, existed between 
these qualifications and the apparent business of a manu- 
facturing designer. With their technical training, normally 
finished, other young men are daily setting out on the same 
adventure in sales offices, design offices, and works, and 
the chief aim of the book is to relieve them of a similar 
revulsion of feeling, to place in their hands a statement of 
what is being done, rather than what might be done, and 
to enable them during the first five years of practice to be 
the tutors rather than the pupils of their subordinates. 
There are plenty of books on induction motors that are 
less easy to study and which go more deeply into theore- 
tical considerations. In the present volume there is much 
that can be understood by those who have not specialised 
on induction motor design, although the design and manu- 
facture of induction motors are the main matters con- 
sidered. Other matters dealt with are users’ requirements, 
types of A.C. motors, mechanical transmission, control 
gear, motor windings, insulation, mechanical details, and 
testing. 


Ausgewdhlte Schweisskonstructionen. Vol. 3: Rohr- 
leitungs und Behdltebau. By Dr.-Ing. Holler and Reg. 
Baumeister A.D. Fink. Berlin: V.D.I. Verlag. 1932. 


Price 12-50 marks.—This volume is the third tion of 
chosen examples of welded construction which has been 
prepared by the V.D.I. Committee for Technical Welding 
and the German Electric Welding Committee. The two 
previous volumes dealt with welded steel structures and 
the application of welding in general engineering work. 
The present volume consists of eighty-eight examples of 
welding as applied to pipe lines and the building of pressure 
vessels and tanks. The selection made is both wide and 
interesting. It embraces boilers, both low and high- 
pressure, superheaters and steam pipes, compensating 
pieces, and expansion joints. Some examples of pressure 
pipe lines for gas are given, and there are many useful 
examples of welded construction as applied in chemical 
engineering. The metals welded include mild and stain- 
less steel, aluminium, copper, and pure nickel, and 
references are made to both gas and electric welding 
methods. Each sheet contains an illustration of the 
example described, with useful drawings or sketches, and 
the descriptive notes are in German and English. We are 
glad to learn that the demand for these volumes in English- 
speaking countries has been so large as to warrant the 
additioh of the English notes. This series of books can be 
recommended to all who have to deal with welding in its 
varied applications. 


Industrial Microscopy. By Walter Garner. London : 
Sir Isaac Pitman and Sons, Ltd. 1932. Price 21s.—It is 
quite certain that no one could com the micro- 
scopic technique even of a single subject into one volume of 
some 400 pages, but Mr. Garner has made an attempt to 
cover several, in this, no larger, book. He would be 
the first to admit that he suffered from great limitations, 
and he says in his preface that he has endeavoured to give 
ho more than “an adequate number of those methods 
of microscopic technique of general interest to the tech- 
nical chemist.” We may say at oncé that it appears to be 
a useful book for that purpose. It opens with a descrip- 
tion of apparatus and general matters; then gives 
formule and processes for chemical and botanical, textile 
and paper, insect, micro-biological, bacterial, and fungus 











microscopy ; and after a chapter on water and se 


ends with « list of formule. Our readers will no doubt 
observe that metallography and y are omitted, 
save in so far as they are covered by general practice. 


Railway and Seaport Freight Movement. By George 
Bulkeley, A.M.I. Mech. E., Port Manager, Kenya and 
Uganda Railways and Harbours, and formerly of the 
Great Western Railway. London: Crosby Lockwood 
and Son. lis. net.—Beyond the title page intimating 
that it is a Students’ Edition, and the fact that it is 
published at 15s., instead of 28s., this work is identical 
in every way with that which it was our pleasure to review 
on March 7th, 1930. It will, therefore, suffice to say that, 
on that occasion, we remarked that the work deals with 
practically every phase of railway and seaport freight 
movement. It is on examples from the principal 
British railways and ports, and from many in the United 
States and Canada. The matter is put in simple form 
and the author's claim, to furnish a text-book to junior 
railway and seaport officers and to students in universities 
and technical schools, of the science of transportation, has 
been fully achieved. 





BOOKS RECEIVED. 

Cellulose Acetate; Its Manufacture and Applications. 
By A. G. Lipseomb. London: Ernest Benn, Ltd., 154, 
Fleet-street, E.C.4. Price 21s. net. 

Drainage and S Fourth Edition. By E. H. 
Blake, C.B.E. London: B. T. Batsford, Ltd., 15,.North 
Audley-street, W.1. Price 15s. net. 

Ship Furnishing and Decoration. By W. A. Gibson- 
Martin. London: Journal of Commerce and Shipping 
Telegraph, 48, Lime-street, E.C.3. Price 15s. net. 

Plastic Working of Metals and Power Press Operations. 
By E. V. Crane, Ph.B. London: Chapman and Hall, 
Ltd., 11, Henrietta-street, W.C.2. Price 25s. net. 

The General Properties of Matter. Second edition. 
By F. H. Newman, D.S8c., &c., and V. H. L. Searle, M.Sc. 
London: Ernest Benn, Ltd., 154, Fleet-street, E.C.4. 
Price 188. net. 

British Patents and Designs Statutes, as Amended and 
Consolidated to 1932. By H. J. W. Bliss, B.A., F.LC. 





London: Stevens and Sone, Ltd., 119, Chancery-lane, 
W.C.2. Price 4s. 6d. net. 
Heating, Ventilating and Air Conditioning. Second 


edition. By L. A. Harding, B.S., and A. C. Willard, 
8.B. London: Chapman and Hall, Ltd., 11, Henrietta- 
street, W.C.2. Price 62s. 6d. net. 








SIXTY YEARS AGO. 


THe nation was 80 rous, 60 we wrote in our issue 
of December 6th, 1872, that men, no longer content with 
Government securities, were seeking more lucrative, if 
less safe, directions in which to employ their surplus wealth. 
There was no lack of ingenious individuals ready with 
schemes which, they maintained, would fill a pressing 
public want, and benefit those who invested in them. 
Such an opportunity was not to be missed by those who 
wished to see an improvement effected in our means of 
communication with the Continent. The numerous 
Channel Tunnel, bridge, or embankment advocates had 
apparently ceased their activities for the time being, and 
had given place to a body of people who sought to achieve 
the desired end by providing some improved form of 
cross-Channel steamer. Oblivious to the fact that the 
real difficulty in the way of providing larger and better 
boats on the Channel service lay in shortcomings of 
Calais as a seaport, three or four inventors had produced 
designs of ships which, they claimed, would render the 
passage safe and comfortable, and which, they urged, 
deserved public support. We dealt severely with two of * 
these desi ptain Dicey’s and Mr. (Sir Henry) 
Bessemer’s. The Dicey vessel was to be about 360ft. 
long and about 75ft. wide. It was to be built in the form 
of two half hulls, each with an outer surface of ordinary 
ship form, and with an inner surface resembling a flat 
wall. The two parts were to be separated by 15ft. to 
20ft., and were to be joined together by cross girders or 
bridges. In this channel between the half hulls two paddle 
wheels were to be placed. It was contended that this 
vessel would be too long to pitch and too broad to roll. 
We disputed that contention, and gave reasons why the 
ship, if built, would be a constructional failure. Mr. 
Bessemer’s ship we regarded as “a model of misplaced 
ingenuity.”” It embodied his swinging cabin, which, 
hung amidships, was to be prevented from feeling the roll 
of the ship by means of hydraulic brakes under the control 
of a “species of steersman.”” There was no mention of 
the brakes being governed automatically by means of a 
gyroscope, but before the vessel was built Bessemer pro- 
posed that development of his original idea. He mis- 
understood the fundamental principle of the gyroscope, 
namely, that in order that it may develop its reaction, 
it must be free to precess. Macfarlane Gray pointed out 
the fallacy in Bessemer’s proposed controller and patented 
a physically correct application of the gyroscope for 
stabilising ships. A dispute arose concerning the terms 
on which Gray’s controller might be used by Bessemer, 
and in 1875 the ship, built under the supervision of Sir 
E. J. Reed and Mr, A. E. Seaton, went into service with 
the swinging cabin controlled manually, in accordance 
with Bessemer’s original idea. Her immediate history 
was to prove the soundness of our remarks concerning 
Calais as a seaport. On her first trip across the Channel, 
the sea being quite calm and the day sunny, the vessel 
failed to answer her helm properly and dashed into the 
pier at Calais, doing damage for which the authorities 
claimed an immediate undertaking to pay £2800. A 
similar mishap at Calais occurred later, and the company 
floated to develop the invention became discredited, 
and had to be wound up. The swinging saloon was 
eventually removed from the ship, and, we believe, still 
exists re-erected on land as a hall attached to a young 
ladies’ school near London. The failure of the s.s. 
“ Bessemer ” had nothing to do with the swinging cabin, 
and there are those to-dey who still believe that the idea 
of that cabin was sound. 
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in, and the seven ports of the rotor are connected succes- | rotary vane type of gear—Fig. 10—comprises the pump 


| 
pin. 

Modern Hydraulic Operation of sively to the supply and delivery ports of the centre | unit and the driven or motor unit, both units having 
journal. devices, by hand wheel in one case, and lever in the other, 
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Sturm Hydraulic Drive.—The previous examples of \ i=? ss Z +f 4 Wty 
hydraulic pumps and drives having been of the piston \ Si 7p IN : NSS ’ Za YX 
type, it is now proposed to describe developments of the pts < ae f <\ mn < 
second type, namely, those of the rotary vane class. Again, re \ Vs bY -. 
great accuracy of construction is essential, and although NS Or 
m many cases somewhat more complicated elements = Wyss — Ss 4 
are required than in the piston type, an advantage claimed : — y VAS remy | 
is that the oil pressure does not act radially as in most | ay N ih YY fens PONILAS 
of the piston units, but nearly tangential to the rotor. | ' Yj. SIN A 


Fig. 9 shows the “ Sturm " drive with the pump and motor | 
in @ casing which is easily adaptable for a lathe fast | 
headstock, or similar purpose, requiring variable speed. | 
The housings for pump and motor are supported by frames 

which may be swung around the hollow shaft A by hand | 
wheel on shaft B for varying the excentricity of the pump, | 
and by a lever on the opposite side for performing the 

same operation on the motor unit. As before, the first | 








operation varies the motor speed, the maximum torque | NS We 
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remaining constant. After adjusting the pump for SN tt ZS 

maximum oil delivery, additional regulation may be “Te Enainege” Swam Se 


effected on the motor unit by varying its excentricity. 
In the latter case the output energy is constant, while 
the speeds are inversely proportional to the torques. 
Reversal of motor rotation is by the usual manner of swing- The housing which rotates with the rotor is driven | for varying the motor speed. By varying the excentricity 
ing the pump frame from one side of the centre to the by friction between the contacting vanes and pressure oil, | between the axis of the housing and that of the blade 
opposite. In this drive, oil is supplied through the central this friction exceeding that of the ball bearing supports. | rotor, which is a straight-line movement, regulation of 
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journal, and after passing to the vanes is returned under | The circular path of the vanes is thus relieved from the speed is made. The blades are fitted into slots of a rotating 
pressure to the journal and forward to the motor end. | working pressure, so that surface contact between vanes rotor A, and the blade ends are guided along a circular 
To the outer ends of the seven vanes, guide pins are | and housing is not detrimental and high unit pressures path B. The housing is divided into a suction and com- 
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Diagrammatic View of Pump. Section of Pump Unit. 
Fic. 11—HAHN AND KOLB HYDRAULIC HIGH PRESSURE PUMP SET 


fastened with their overhanging ends running in circular ; may be employed. The rotor and housing speed relative | pression chamber, separated by walls preventing leakage. 
grooves of guide discs which run concentrically around | to one another is only about 3 per cent. of the absolute | The oil is supplied so that it acts tangentially to the rotor 
the crank pin on ball bearings. During each revolution | circumferential] speed, so that friction and wear are almost ' and at right angles to the blades. The guide slots are 
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of the rotor the guide pins are in contact with the inner | negligible, and the unit may be run at from 750 to 1500, relieved from the working pressure where there are 
circular path of the housing concentric with the crank r.p.m. for the driving shaft, and at higher speeds still | relatively large blade movements, and while passing the 
—————_____—_— -—— — | up to 2500 r.p.m., for the driven shaft. | separating walls, the blades only move slightly in the 

* The Institution of Mechanical Engineers.— Abstract. Enor Hydraulic Drive-—The arrangement of this | slots. Oil-tightness is ensured by at least two blades 
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i | 
always being in contact with the separating walls and the 


blades are made with small grooves at the outer ends so 
as to obtain a double graduation of pressure. At both 
sides of the separating wall the cylinder is recessed so 
that blade contact does not take place. Wear is reduced 
by guiding the blades by rollers in circular race tracks C, 
which take up the centrifugal force so that there is only 
a small force resulting from the difference in circum- 
ferential speed of the blades. The blade rollers run in 
the annular grooves of the races, while the latter rotate 
on the cover shoulders, The raceways also connect the 
rotor slots to the working chambers while the blades are 
moving, and ensure that oil may be freely circulated 
independently of the direction of rotation. For this 
purpose, each raceway is provided with a circle of small 
holes at its inner rim so that lateral oil-tightness on the 
covers is only obtained in the working positions of the 
blades. Recesses on the covers allow oil circulation through 
the holes on other positions, both on the suction and 
compression side of the chamber. 

Hahn and Kolb Hydraulic Pump.—A pump set differing 
from those described is shown in Fig. 11. In this arrange- 
ment a low and high-pressure stage are built in one casing 
and driven by one shaft, so that a large delivery of oil is 
available for, say, the rapid approach or return of a piston, 
and a small delivery under high pressure for the feed 
motion. The functions can be accomplished by an auto- 
matic valve which changes low to high pressure in five 
seconds. Control is by hand wheel giving any desired 
pressure from 300lb. to 4200lb. per square inch, if 
required for heavy duty. The drive is through planetary 
reduction gears, all parts under pressure being of chrome- 
nickel steel and lubricated by pressure. No packing is 
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Fic. 14--VICKERS ROTARY PUMP 


used. Referring to the diagrammatic view, Fig. 11, the 
low-pressure pump A is of the rotary vane type and the 
high-pressure pump of the plunger type with eight short- 
stroke pistons as shown at B. The low-pressure pump 
serves two purposes: one, as stated previously, for rapid 
traverse movements and the other for supplying oil to the 
high-pressure pump. The oil is allowed to enter the 
suction pipe C, passes into pipe D, forward to the circular 
pipe E, and through valve F to the pressure cylinder. 
When a predetermined pressure is reached by the low- 
pressure pump the automatic valve U, described later, 
comes into operation and moves the piston H against the 
spring J. This lowers the pressure in line D and pipe E, 
whereby valve F is closed, bringing the high pressure into 
operation. When this occurs the low-pressure pump forces 
the oil at a pressure of 40 lb. per square inch into the 
cylinders through the inlet valve K. 

Due to the fact that oil comes to the cylinders under 
pressure, the pistons are always held against the ball 
bearing on the excentric and do not need to be brought 
back mechanically. On the pressure stroke the oil is 
forced through the outlet valve L into the circular.pipe T, 
connected to the pressure pipe. During the operation of 
the low-pressure stage the position of the double piston 
is as shown in the diagram, and oil flows through the pipes 
as described. Pipes D, M, and N being under the same 
pressure, the spring tension holds valve O closed. When 
a predetermined pressure is reached adjustable by screw P, 
and controlled by tension of the accompanying spring, the 
piston H is forced against the spring, thus closing channel 
N, connecting pipe M with the overflow pipe R and opening 
valve O. When pipe N is connected with overflow pipe R 
there is no pressure in the pipe, and therefore the pressure 
in pipe D lifts the valve O, overcoming the spring pressure 
and opening the extra outlet flow 8. 

Constant-delivery Rotary Pumps.—While cheapness is 
the first consideration in using constant-delivery pumps 
for hydraulic transmission, some remarkable developments 
have taken place in the design of this type. While 
generally referred to as gear pumps, refinements other 
than are found in the normal suds pump are required to 
maintain high pressures without failure. 

That constant-delivery pumps, supplemented with 
efficient valve gear, can be used under the most severe 
conditions is shown in Fig. 12. The arrangement shows 
one of the well-known *“ Drum” pumps with pipe con- 
nections as used on a Lund grinding machine, for traversing 
table and work weighing up to 14 tons. The maximum 
pressure available is 250 lb. per square inch, although 
under working conditions, when cutting takes place, the 
average pressure required is 180 lb. per square inch. One 
of the features of the ‘‘ Drum "’ pump is that only a com- 
paratively slow driving speed is required, thus ensuring a 
long life by neutralising wear of the parts. The lin. feed 
pump has a capacity of 730 gallons per hour at 350 r.p.m, 
against a pressure of 250 lb. per square inch. The pump 
may be conveniently located in the oil reservoir to prevent 
air entering the circuit and to make any slight oil leakage 


of no moment. The fitting of a safety valve to blow if 
the pressure becomes excessive is essential, while the 
incorporation of an air vessel is advantageous in providing 
a smooth traverse. 

Fig. 13 shows a high-pressure internal gear pump with 
a spring-operated stuffing-box, ball bearings for radial 
and thrust loads of the rotor, and bronze bearing for the 
idler on a stationary shaft. The pump will develop and 
maintain pressures up to 400 lb. per square inch on lubri- 
cating oils, with an efficiency up to 70 per cernt., which is 
practically constant with increase in pressure. Four sizes 
of pumps are available, ranging from 2 gallons per minute 
at 300 r.p.m. to 40 gallons per minute at 1200 r.p.m. with 
a maximum vacuum of 27in. of mercury. Another range 
of pumps by the Tuthill Pump Company employing the 
conventional external construction to obtain bearings 
on both sides of the load, will pump from 10 to 100 gallons 
per minute at 1200 r.p.m. up to @ maximum pressure of 
1000 Ib. per square inch. 

The Vickers rotary pump is shown in Fig. 14 and is a 
vane type pump giving continuous pressures for machine 
tool purposes up to 500 Ib. per square inch. The pump 
capacities range from 15 to 30 gallons per minute at a speed 
of 1000 r.p.m., this speed allowing direct connection to an 
electric motor and eliminating reduction gears. The 
rotor is in hydraulic balance, which obviates side thrust 
and consequent wear on bearings, while a ball bearing 
placed as near as possible to a point of power application 
takes the driving load. For interrupted service, such as 
press work, a pressure of 1000 Ib. per square inch can be 
maintained. 

The Brown and Sha range of rotary geared pumps 
has been supplemented by two new designs for supplying 
oil under pressure for hydraulic transmission. New 
features include heavier castings and larger clamping 
surfaces to prevent leakage, single helical gears in place 
of spurs, hardened baffle plates to take up end thrust of 
gears and to provide an efficient shut-off for the oil, thus 
reducing internal slip to a minimum. Four ball bearings, 
two in the stand and two in the cap, relieve the gear shafts 
of undue stresses. A relief valve is not incorporated in the 
pump. Because of the large volume of oil pumped at high 
pressures, it is recommended that the relief valve be placed 
in the discharge line, so that the overflow is returned 
directly to the tank. This permits a better circulation of 
the oil and dissipates heat. Both pumps will furnish oil 
| at a good pressure when raising it to a distance of 18ft. to 
| 20ft. on the suction side of the pump, if the piping is such 
|as to maintain priming. The delivery is proportional to 
the speed at which the pump is operated. 





(To be continued.) 








Fusion Welded Drums. 


Ow August 16th, 1932, a test was begun by Babcock and 
Wilcox, Ltd., Renfrew, for the purpose of producing fatigue 
in a fusion-welded drum by subjecting it to a pressure 
application of 750 lb. per square inch, at a frequency of 
six applications per minute. The drum was designed for 
a working pressure of 500 lb. per square inch, so that the 
test pressure was |} times the working pressure, and caused 
a stress of 20,325 lb. per square inch across the longi- 
tudinal weld. After 320,000 pressure applications, a 
short fine fracture was produced in the longitudinal weld 
at a point 15}in. from the circumferential weld attach- 
ing one of the drumheads to the shell. 

Such a performance is to be considered entirely satis- 
factory, whilst freedom from leakage during the test has, 
it is claimed, indicated that welds produced by the 
Babcock fusion welding process are entirely free from 
porosity. A riveted drum was also subjected to a similar 
number of pressure applications, and slip to the extent 
of 1/10,000 inch was produced in the longitudinal joint, 
but this set was taken without producing leakage. 

Subsequent to the completion of the pressure applica- 
tion test, the two drums were subjected to a destruction 
test by hydraulic pressure. - Leakage started in the riveted 
drum at a stress of 27,000 lb. per square inch, and developed 
to such an extent that it was impossible to exert a stress 
of more than 43,400 Ib. per square inch in the plate, whilst 
the welded drum failed under a stress of 48,600 lb. per 


WELDED DRUM AFTER 


square incu across the longitudinal weld. A photograph 
of the welded drum after the destruction test is reproduced 
above, from which it will be seen that the fracture did 
not follow the weld, but tended to turn into the solid 
plate for a short distance, after which it turned at an 
acute angle across the weld, and then continued in the 
plate at a slight angle to the weld. In order to indicate 
clearly its position, the longitudinal weld is shown by 
fine dotted lines. 

We understand that steps are now being taken to 
investigate the condition of the material in both drums 








after the fatigue stresses which they had suffered. 





A Very Large Ingot. 


THE accompanying engraving shows an ingot cast at 
the Vickers works of the English Steel Corporation, 
Sheffield. It weighs 175 tons and is claimed to be the 
largest ingot ever cast in Sheffield. As shown in the 
engraving, it is lifted by a 200-ton crane, and has just been 
removed, from the mould. After heat treating in an 
annealing furnace, the ingot will be cropped ‘top and 
bottom, a hole punched through the centre, and the 








175-TON STEEL INGOT 


internal material examined. The ingot was cast in con- 
nection with an order from the Stirling Boiler Company, 
Ltd., for a number of hollow forged boiler drums for the 
Fulham power station. The largest drum will be 40ft. 
long by 5ft. 3in. outside diameter. 








A Precision Forging Machine. 


THE machine which we illustrate on page 570, made by 
J. Bigwood and Son, Ltd., of Wolverhampton, is of that 
type which is used for upsetting the heads of bolts, and 
such-like work, and is claimed to produce a more highly 





TEsT TO DESTRUCTION 


finished product than most of its class. It is of the single- 
shaft type, and, as will be seen from the engraving, is 
driven by an electric motor by means of V belting. On 
the main shaft there are two cams or excentrics, which 
operate the two essential moving parts of the machine. 
The stock to be operated upon is passed into the machine 
from the left, and its length is definitely settled by the 
stop that is plainly shown in the engraving. The side 
slide, which carries the dies that form the article, are then 
advanced, transversely, by a double system of toggle 
levers worked by a cam on the main shaft. The dies 
grip the stock securely, and as the main ram advances to 
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effect the upsetting of the piece, the length stop is raised 
clear of the work by a ramp on that slide. The precise 
position of the stop, or, in other words, the length of the 
stock which is fed into the machine, can be altered by 
means of a hand wheel at the feeding end. It is there, 
also, that there is the treadle for working the clutch to 
start the working stroke. 

The connecting-rod which transmits the upsetting 
thrust from the main shaft to the tool head does not rely 
entirely on the pin at its small end for the transmission 
of the thrust, as it has also a rounded end, which beds 
into a corresponding recess in the crosshead and takes the 
greater part of the load. All the working parts aré, where 
possible, enclosed and guarded against scale and dirt. 
The machine is also equipped with a Tecalemit system of 
greasing. It will take bars up to 2in. diameter and has 
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ELECTRICALLY-DRIVEN FORGING MACHINE 


a stroke of 9in. It will gather up to 6}in., and has a die 
opening of 3fin. The tools work at the rate of fifty-five 
strokes per minute, while the fly-wheel runs at 220 
revolutions per minute. It requires 18 horse-power to 
drive the machine. 








L.M.S. Heavy Oil Shunting 
Locomotive. 


Tae L.M.S. Railway has assembled at its Derby works 
the heavy fuel oil shunting locomotive of special design, 
which is illustrated by an engraving on this page. For 
the purpose of enabling tests to be carried out to ascertain 


for cooling the circulating water and oil for the engine are 
fitted on the roof at the leading end of the vehicle. 

The transmission gear was supplied by Haslam and 
Newton, Ltd., of Derby. In it the main shaft of the heavy- 
oil engine is coupled directly to a pumping unit by means 
of a universal coupling and the pump transmits its power 
hydraulically to a transmitter unit on a jack shaft. The 
transmitter unit is capable of infinite variation in either 
direction, from zero to a speed equal to 25 miles per 
hour of the locomotive, with a corresponding variable 





ENGINE AND PUMPING UNIT 


torque ratio of | to 5. 
shown above. 

The arrangement of the drive is such that on each outer 
end of the transmission shaft there is provided a crank 
arm with a special type of flexible crank pin, which com- 
pensates for the rise and fall of the coupled wheels relative 
to the fixed position of the transmission shaft. The con- 
nection from the transmission shaft crank pin to the wheels 
is by means of the ordinary form of Scotch yoke coupling 
rod. 

The fuel tank is carried at the leading end of the loco- 
motive between the main frames, and has a capacity of 
125 gallons. An auxiliary service fuel oil tank is carried 
in the engine-room. 

The total weight of the locomotive in working order is 
46 tons 2 ewt. 


The engine and pumping unit are 








Wireless Equipment for African 


Aircraft. 


As the result of tests carried out by the Air Ministry 
and Imperial Airways, Ltd., it has been decided to provide 
the first four “ Atalanta” type aircraft for the Cairo- 
Capetown air route with Marconi wireless apparatus. 
The equipment is capable of reliable transmission and 
reception of telephony and telegraphy on medium and 
short wave-lengths and has been specially developed by 














HEAVY FUEL Ol. SHUNTING LOCOMOTIVE 


what economies could be secured by the use of oil as 
a fuel, it was decided to rebuild one of the existing 
0-6—) freight shunting engines, with a heavy-oil engine 
as the prime mover, and a transmission gear of the 
hydraulic type. The oil engine, which has been supplied 
by Davey, Paxman and Co., Ltd., of Colchester, is of the 
six-eylinder type, working on a four-stroke cycle with 
solid injection. It is rated at 400 B.H.P., and has a normal 
running speed of 750 revolutions per minute. The radiators 





the makers, who, at the beginning of the year, placed their 
experience and resources at the disposal of Imperial Air- 
ways, Ltd., in order to investigate the whole question of 
the utility of medium and short wave-lengths for air to 
ground and ground to air communications in Africa. The 
African Continent, more than 4000 miles from north to 
south and with the Equator as its approximate centre 
line, is subject to severe electrical storms which move back- 


the majority of cases these disturbed areas cover some 1000 
miles of the air route at one time, and the intensity of the 
electrical disturbance is such that any medium wave 
eommunication, even between fixed ground stations, may 
be rendered impossible for considerable periods. In order 
to determine the best means of ensuring efficient wireless 
operation under these conditions a Marconi engineer 
carried out an extensive series of practical tests over a 
period of six months by flying over the route in aircraft 
fitted with experimental apparatus, the utility of the tests 
being greatly enhanced by the fact that prior to the 
opening of the African air route a chain of powerful 
medium and short-wave Marconi ground stations had been 
erected through the heart of the Continent from Kampala, 
Uganda, to Capetown. The tests indicated that a suitable 
short wave-length would provide reliable wireless com- 
munication even under conditions that entirely prevented 
medium wave communication, while the difficulty of 
“skip distances’ usually encountered in ground short- 
wave working was successfully overcome. Not only was 
it possible to establish reliable two-way ground and air 
communication over the entire air route with a good margin 
of safety, but on several occasions very long-range com- 





MEDIUM AND SHORT WAVE TRANSMITTING 
AND RECEIVING SET 


munication was established. On the first flight the Marconi 
engineer was in touch with the stations along half the 
African route from Cairo to Nairobi and the intermediate 
stations over ranges up to more than 1300 miles. Subse- 
quently long-distance two-way communication was esta- 
blished with the British Post Office station at Portishead, 
near Bristol, while the Imperial Airways flying boat 
“ City of Swanage "’ was in the air over the White Nile 
between Juba and Kampala, 5000 miles away. Other 
long-distance communications of this nature were also 
established with Norddeich, Germany, at 5000 miles, and 
Coltano, Northern Italy, at 3900 to 4000 miles, while 
news messages were received from the wireless station at 
Miami Beach, U.S.A. 

The new sets as shown in the accompanying illustration 
comprise a combined transmitter and receiver covering 
the wave-length ranges of 40-80 m. and 500 m. to 1000 m. 
and both telephone and telegraph communication can be 
maintained on each wave band. The adjustment of the 
apparatus to the wave-length required for reliable com- 
munication in any particular case has been reduced to a 
simple operation, so that, if necessary, transmission and 
reception can be controlled by the pilot. Each installation 








wards and forwards at different seasons of the year. In 





will also be provided with an independent light-weight 
petrol engine for emergency working from the ground. 

The transmitter is provided with the independent drive 
method of frequency control, two magnifier valves being 
connected in parallel, one serving as the independent 
drive and the other as the modulator. The valves are 
common to both the medium and short-wave circuits. 
On the receiver there is a screen grid high-frequency 
amplifier, a detector with adjustable reaction coupling, 
and one low-frequency magnifier. The medium-wave and 
short-wave ranges have their own high-frequency amplifier, 
but the detector and low-frequency magnifier valves 
serve for both ranges. Power for the anode and filament 
circuits is derived from a generator worked by a constant- 
speed windmill, the outputs being 200 milliampéres at 
1200 volts and 16 ampéres at 16 volts. Dual control and 
intercommunication apparatus which enables either of 
two persons to control the equipment or to converse with 
one another can be provided. 

Marconi-Robinson directional receiving equipment is 
also provided for giving a simple and convenient direction- 
finding service, thus enabling the pilot to set his course on 
a known ground station. When the aeroplane is on its 
correct course no signal is obtained from the direction 
finder, but an alteration of the course produces a signal, and 
by turning a switch first to one side and then to the other 
and by listening to the relative strengths of the signals 
an indication is immediately obtained of whether the 
machine is to starboard or port of its true course. The 
correction in course is then made until the strength of 
signal is unchanged, when the switch is moved to the left 
or right and the accuracy of the course so determined can 
be checked by putting the switch in the central position, 
when, if the course is correct, no signal will be heard. 
Besides the special tuner, high-frequency amplifier, and 
switchbox which are associated with the normal aircraft 
receiver, the Marconi-Robinson system makes use of a 
single-loop aerial fixed round the machine and also of a 
trailing aerial. 
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Flange Mounting Motors. 


For the individual driving of various kinds of machines 
Higgs Motors, of Witton, Birmingham, have introduced a 
range of special motors with machined end covers, as 
shown in the accompanying illustration. The end covers 
are designed to carry the whole weight of the motor, 
which can be fixed at any angle. The machined facing 
has a spigot with dimensions to suit requirements. Any 
reasonable number of plain or tapped fixing holes can be 
provided, and when a motor has to be fixed in @ ition 
other than the horizontal or has to cope with an thrust 
applied externally, a ball thrust is fitted, The motors are 

















FLANGE MOUNTING MOTOR 


supplied with or without feet and the standard shaft 
extensions can be modified to meet conditions. As 
standard parts are used throughout the extra cost of these 
motors is very small. 








Cast iron* Roads. 


ALTHOUGH the cast iron road may at first appear to 
be a rather unorthodox form of highway construction, 
several lengths of it are now trial and observation. 
* is, oe 5 opters that the Stanton 

ronworks Compan: near Nottingham, has recent: 
introduced @ cast road section designed to eens 
strength and permanence with economy and simplicity 





CasT IRON ROAD 


of laying. Each of these sections, when laid, covers an 
area of 1 square foot, and the surface is illustrated by 
the accompanying engraving. A feature of the cast 
iron road is the non-skid surface provided by diamond- 
shaped studs, which, incidentally, constitute a series of 
channels forming a natural drainage system. Sections 
laid alongside the kerbs are left unstudded in order 
to provide a passage for the gullies. A number of 
independent tests carried out by the Dunlop Rubber 
Company have shown that the studded surface affords 
an excellent grip for tires and is definitely anti-skid. 
The action of the tires rapidly removes frost and moisture 
from the faces of the studs. 

An average rate of laying may be reckoned as from 


The initial step is the preparation of @ concrete foundation 
to the eamber of the road surface. This should be brought 
up to within 2in. of the required level in order to allow 
for the depth of the sections. Over the foundation is 
squeegeed a hot bituminous grout, on which the sections 
are laid. Grouting-spaces, approximately }in. wide, are 
left between the tapered edges of the sections and filled 
with hot grout, each section being thus insulated in 
bitumen. Cutting on the site is obviated by the provision 
of special sections for the surrounds to road-boxes, &c., 

and permanent white lines can be formed by the employ- 

ment of sections cast in white metal. The road is ready 
for use a few hours after the completion of the laying. 














American Engineering News. 





Mechanical Handling in a Bakery. 


Wuew the new bakery of the Freihoff Company 
deaiged forthe U.S8.A., was built a few years ago, it was 
poten finer aos hg 27,200 voles loa 
an output to one- ves 
fer our from gue red ovens and modern equipment 
ith demand for increased capacity, additional men were 
employed, but as this caused congestion and confusion on 
the working floors, the result was not satisfactory. This 
was specially the case in moving the troughs containing 
sponge and dough batches, which were steel trucks 
mounted on casters. Investigation of the operating 
methods and conditions led to the adoption of an overhead 
trolley conveyor system, with pans and troughs of different 
types suspended from trolleys which ride on overhead rails, 
7ft. or 8ft. above the floor. This equipment increased the 
production city, expedited the handling to and from 
the ovens =o juced the cost of production by about 
5 per cent. In the sponge and dough departments, the 
trolley = around — awe the fermentation 
rooms, ugh the full length of the mixing rooms 
the mixers discharging the measured batches directly into 
the or con buckets. In moving to the 
fermentation rooms, the trolleys pass over a 
section, so that a scale of the dial type shows reco 
the weight of each loaded bucket. In the fermentation 


room the trolley rails are parallel, and as close as 
possible, the buckets travelling to and fro for the requisite 
time. In the bakeshop department, racks suspen from 


trolleys carry pans of moulded doughs to 
or rotary ovens, and then pick up empty 
pans from the discharge end of the ovens and carry them 
abventing ond qoomten dopertihente, att Ghapen tebe 
sellied pad cantante. tadhe emma: 


the conve: 


the connie 
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Continuous Steel Plate Mill. * 


The new continuous mill of the Inland Steel 
Company at Indiana Harbour is 600ft. and 105ft. 
wide, served by two 60-ton overhead tra ap ~ 
It can produce sheet steel in carious gredar iil Galan: 
mill plates to 6ft. wide, and hot and cold-rolled stee! 
strip 6in. more in In line with the mill proper | . 
are two buildings, 1000ft. ong and 105ft. wide, served by 
5-ton overhead cranes and housing the hot bed, run-out 
tables, coilerg, shears, plate shearing department and 
shipping department. Cranes place steel slabs, 15ft. long, 
on a magazine table, which feeds a slab at a time into the 
charging table of one of three reheating furnaces, 77ft. long 
and 18f{t. wide. These furnaces are oil burners of the 
triple-fired three-zone type, with their discharge ends 
inside the mill building. h has a capacity of 50 tons 
per hour. The mill is designed to roll plate up to }in. 
thick and 6ft. wide, or continuous strip steel 2ft. to 5$ft. 
wide. The first stand of rolls, for breaking scale, has rolls 
23in. in diameter and 64ft. long, with 36in. working rolls 
and 49in. backing-up rolls 8ft. long. An electric hydraulic 
slab squeezer corrects the widths and squares the 
and an electric pusher delivers the slabs to the rolls. 
next three roughing stands have 25in. working rolls, 49in. 
backing-up ro! long, and 25in. vertical rolls on the 
entering side. Beyond these stands is a second scale 


motor-operated loopers. four-high, 
with 24}in. working rolls and 49in. backing-up rolls . 
long. stands aré electrically ted, with a 1000 H.P. 
motor for the scale breaker, H.P. for the first stand 


stands, 500 H.P. for the second 
. for the finishing stands. The 
and other machinery are 


and each of the roughi 
scale breaker, and 3500 
tables, chain transfers, shears, 
also motor 


Mine Fan of Propeller Type. 


With the of the Moose shaft of 

Badger State Rape arn 20 the 2000. i level, 
old centrifugal at the collar of the shaft, which 
when the workings were not below the 2400ft. level, 
to furnish ventilation, especi in view of the 

higher temperatures of rock at the lower levels. Preliminary 
tests of propeller fans were not satisfactory, the perform- 
ance being far below the rated capacity given by the manu- 
facturers. In one of these the blades could be set at any 
desired pitch. The fan adopted is of the Schmidt type, 
developed by the Westinghouse Electric Company and 
based upon the theory that the rotation of the blades of a 
screw propeller is equivalent to the moving of a disc of 
the same area in free water, and that a jet is caused to flow 
similar to that produced by flow through a sharp-edged 
orifice. Since the area of the vena contracta is 0-625 that 
of the orifice, the projection of the blades upon a plane 
normal to the axis of rotation is made 0-625 that of the 
area of the circle described by the propeller. And as the 
velocity of flow through the vena contracta is 1:6 times 
that through the orifice, the pitch of the blades increases 
from the leading to the trailing edge in the ratio of 1:6. 
The fan installed is designed to exhaust 300,000 cubic 
feet of air per minute against a resistance equivalent to 
Qin. of water. Ite diameter is 6ft., with a pitch ratio of 1 
at the inlet edge and 1-6 at the discharge edge. Guide 
vanes on both sides prevent rotational currents. The 





1000 to 1500 sections in a normal eight-hour working day. 





power required was calculated at 565 H.P. and the pro- 


peller is directly connected to a motor of 700 H.P. As 
compared with a reversible centrifugal fan, as ordinarily 
used for high pressures, there was an appreciable saving 
in cost owing to the fact that reversal of the air current 
ean be effected by reversing the direct-connected motor 
instead of requiring the extra air ducts and reversing doors 
necessary when centrifugal fans are used. 


Roller Bearings on Locomotives. 


On the basis of trials on several American 
railways, notably with the 4-8-4 locomotive, designed 
specially for equipment with roller bearings on driver 
and bogie axles, a jife of 500,000 miles for driver bearings 
and 1,000,000 miles for bogie bearings has been estimated. 
A further development is the application of roller bearings 
to connecting-rods and coupling-rods, wom for engines 
making large runs, they have advantages in economy 
of maintenenee and lubrication. In general, the advantages 
claimed for having axle roller bearings, include 
reduced consumption of fuel, water and lubricating oil ; 
reduced maintenance expense; at least 10 per cent. 
increase in power developed ; 50 per cent. greater avail 

or service before going to the shop for overhauling ; 
higher permissible speed ; sa quicker accelera - 
tion and longer coasting d tor closed ; 


reduction in running-shed force ; oo - elimination of axle 





failures owing to overheating. For the 4-8-4 engine, the 
cost of its axle roller bearing equi t, exclusive of 
the tender, was about £2000. On this engine the axles 


were of l}in. less diameter in the bearings than would 
have been used with ordinary bearings, since no allowance 
for wear was considered necessary. It has run 120,000 
miles in regular train service on railways in all parts 
of the country without developing any trouble with the 
roller bearings. Bogie axle bearings on other engines 
have made 300,000 to 400,000 miles without appreciable 
wear. Roller bearings in connecting and coupling-rods 
have run 60,000 miles without uiring renewal, which 
is about double the estimated lite. In passenger car 


equipment, some large railways have from 160 to 300 
cars fitted with roller bearings, with @ mileages 
of 1,000,000 miles per car. have given entire 


freedom from “ hot boxes,” the rise in temperature being 
quite small. They also assist in easy starting, so that long 
and heavy trains can be started smoothly. 








GRID TARIFFS. 


Tue “grid” tariff for the Mid-East England Area, 
issued by the Central Electricity Board last week, consists 
of « fixed kilowatt — and @ running charge subject 
to certain variati tt of power factor, local rates, 
and the cost of fuel, but with the object of stimulating the 
develo t of load, a progressive reduction of the kilo- 
watt charge i is made as the maximum demand of an under- 
taking is increased beyond the basic demand of 1932, 
which méans the maximum demand or 2000 kilowatts, 
whichever pens to be the greater. The tariff is so 
— that the benefit of the reduction of the kilowatt 

with growth of load is preserved by the undertaker, 

wae er he takes the whole of his supply or only a part 
from the Board at tariff price. There is to be no service 
charge in respect of the first point of supply, but addi 
tional points of supply may involve a charge. The initial 
kilowatt charge is £3 10s., and for each standard incre- 





|} ment which means a specified increase in the maximum 


demand over the basic demand, the charge is to be reduced 
by 5s. down to £2 15s. in the case of the third increment. 
A table accompanying the tariff shows that the standard 
increment of demand allotted to undertakers varies from 
3000 kilowatts, when the basic demand does not exceed 
that figure, to 1000 kilowatts, when the basic demand is 
22,000 kilowatts or more. 

For each kilowatt of maximum demand on the Board 
poe of the first standard increment, the sum of 

5s. will be paid and £3 in the case of the second standard 
increment, w! when the maximum demand is in excess 
of the basic Peo + two standard increments, the price 
oo beer of maximum demand is £2 lis. Maximum 

on the Board, it should be explained, means 
twice the largest number of kilowatt-hours supplied and 
taken at the tariff during any half-hour in the months of 
January, February, No and December of each 
year, whilst maximum demand of the undertaking means 
twice the number of kilowatt-hours (whether or not 
derived —- or in part from a source controlled by the 
Board) sent out by the undertaker to feeders from the 
= of supply during any half-hour in the calendar year 
ariations of the fixed charge are governed by power 
factor and rates. 

For each kilowatt-hour su lied and taken during the 
year the sum of 0- 186d, , with coal at 13s. 
per ton, but, 2 ee een tow will 
vary with the price of coal. The fixed in Central 
Scotland will be the same as in Mid-East England, but the 
variation of it in respect of rates is based upon a different 
figure, whilst the unit charge with coal at 13s. 6d. per ton 
will be 0-2d. Apart from these differences, however, all 
the conditions in the two cases are the same. 








THE retirement, at the end of the year, is announced 
of Mr. R. H. Nicholls, the Superintendent of the Line, 
Great Western Railway, with which system he has been 
connected for nearly fifty years, and which office he has 
held since April, 1919, when he succeeded Mr. C. Aldington 
on that gentleman being made the general manager in 
succession to the late Mr. Frank Potter. As references 
have often been made in our pages to the Railway Employ- 
ment Safety Appliances Committee, we would record that 
the railway companies have been represented on that 
Committee by two very popular, practical operating 
officers—the late Sir Robert Turnbull joined the Com- 
mittee when it was formed on April 28th, 1906, and on 
his resignation in 1925 Mr. Nicholls succeeded him. The 
new Superintendent of the Line is Mr. Harry L. Wilkinson, 








who has been the assistant superintendent since 1922. 
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Two New Lathes of Special Type. 


WE illustrate herewith two new lathes of special type 
which have recently been produced by Noble and Lund, 
Ltd., of Felling-on-Tyne. The first is a 1l4in. centres 
sliding, surfacing, and screw-cutting lathe, which has been 


manufactured for a firm of engineers in this country. | 


This lathe is designed to be used for all classes of general 


turning work, but several new features embodied in it | 


make it particularly suitable for the turning of long 
steel or cast iron rolls. 

In the standard design of lathe, when long bars are 
being turned, a large amount of time is spent in the fixing 
of steadies and moving them when it is necessary for 
the saddle or saddles to pass the steadies. 


In the lathe ' 





illustrated these difficulties have been overcome by 
designing the bed in such a manner that the steadies 
and tailstock are carried on the back way of the bed, 
and the saddles on the front way. This arrangement 
allows the saddles to travel the full length of the bed 
without fouling the steadies or the tailstock. The steadies 
have three jaws which can all be adjusted from the 
front of the lathe. Consequently, as the tool passes 
along the shaft, the pads can be quickly adjusted to suit 
the reduced diameter of the shaft and give the necessary 
support. A large number of steadies can be used and they 


20-INCH CENTRES SURFACING AND BORING LATHE 


need not be removed when the work is being put into or | 


taken out of the lathe. 











controller are provided for operating the quick power 
traverse of the saddle. The motor is of the flange mounting 
type, and is controlled by push-buttons marked “ left " 


and “right” mounted on the saddle. On the saddle 
there are also two push-buttons for starting and stopping 
the main motor. The supply current for the quick power 
traverse motors is taken from copper trolley bars carried 
on bakelite insulators fixed to the bed, and guarded by 
bakelite sheets at the front. Special attention has been 
given to protecting these leads from the cuttings or cutting 
lubricant. An emergency knock-off button is fitted to 
prevent damage being done in the event of the saddles 
coming together. The “ Tecalemit’’ grouped nipple 


The separate illustrations of the saddle show the single- | system of lubrication is adopted. 


| lever gate control by which it is operated. The four posi- 


” 


tions of the lever give “‘ sliding,” “ surfacing, screw- 
cutting,”’ and “ power traverse.”” A separate motor and 








The lathe is driven by a 20 H.P. constant speed motor 
mounted on the bed at the back and driving through 
multiple vee-ropes. Sixteen spindle speeds are provided 
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on the headstock through gear wheels, and four rates of 


feed are obtained from the feed gear-box. Change wheels 
are provided for the screw-cutting motion. A chute is 
formed in the bed casting for the cuttings which can be 
removed from the back of the lathe. The cutting lubricant 
is collected in a trough. The lathe will admit 19ft. between 
centres, the length of the bed being 27ft. The weight 
of the lathe is about 20 tons. 

The second machine illustrated is a special 20in. centres 
surfacing and boring lathe with multiple tooling equipment 
for turning special cast iron heads. The headstock of 
this machine is of the all-gear type, the drive being taken 
from ® constant speed motor mounted on the bed at the 
back of the lathe, and driving through multiple vee-ropes. 
The motor is adjustable for tensioning the vee-ropes. 
Sixteen spindle speeds from 6 to 150 r.p.m. are available. 

Two saddles are provided. The saddle next the face 
plate has back and front rests. Each of these rests has 
tive tools, the back tools being used for roughing, and the 
front tools for finishing. Self-acting feeds for surfacing, 
sliding and tapering on both the back and the front rests 
are arranged, and dead stops and knock-off motions are 
provided in conjunction with them. The back saddle 
is fitted with a special boring rest which has self-acting 
motions for tapering and adjustable dead stops. A chute 
in the bed permits the cuttings to be removed from holes 
at the back. The bed is 12ft. long by 3ft. wide over the 
lips, and the weight of the complete machine is 11 tons. 








Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent. ) 


Confident Tone. 


A HOPEFUL tone continues in the iron and steel 
and engineering industries of the Midlands and Stafford- 
shire, and confidence in the future steadily grows. Move- 
ment towards recovery, however, is slow, particularly 
in so far as it affects heavy engineering and the iron and 
steel materials required in that branch of industry. There 
is said to be prospect of increased business in the near 
future, even in these departments, and any advance 
will be much appreciated. Considerable interest is now 
displayed in the Birmingham iron market, and attend- 
ances are better than they have been for some time past. 
There was a moderately good gathering on ‘Change at 
the weekly meeting, and transactions showed improve- 
ment. There was no great flow of orders, but buying was 
on @ better scale and, in some instances, related to material 
which will not be required until next year. The prévailing 
market tone was one of subdued confidence. 


Pig Iron. 


Midland foundrymen are cautious in their speci- 
fications for pig iron. Current consumption is small 
and does not generally warrant the placing of forward 
business. In a few cases, however, as previously recorded, 
supplies have been booked into the first quarter of next 
year. There are heavy stocks of pig iron at the blast 
furnaces, and furnacemen would welcome a revival of 
buying which would help to liquidate some of this tonnage 
which has been accumulating during the depression. There 
is « growing feeling that gradual revival has set in and 
that specifications will improve as consumers gain more 
confidence. The Central Pig Iron Producers’ Association, 
meeting under the presidency of Sir Francis Joseph, 
reaftirmed prices on the basis of £3 2s. 6d. for Northants 
No. 3 foundry, and £3 6s. for Derbyshire No. 3. Concerted 
action has been taken to put prices of basic pig on a stable 
footing. Heretofore, individual producers of basic pig 
have gone their own way; sometimes they have made 
high profits, sometimes the luck has run against them. 
The market has shrunk, prices have fallen. Steel makers 
have, moreover, used very large quantities of scrap. This 
has been obtainable at prices much cheaper than pig 
iron. Then came the inundation of basic pig from France, 
followed by a protection duty of 334 per cent. Now an 
endeavour is to be made to consolidate the position and 
secure more remunerative prices. For ordinary standard 
basic the delivered price in South Staffordshire is now 
fixed at £3 2s. 6d., which is about 2s. 6d. to 3s. above the 
rates previously ruling. The scale of prices applying to 
other districts is varied according to length of haul and 
other relevant circumstances. Thus, for South Wales 
it is £2 17s. 6d., for North Staffordshire it is £2 19s. 
Normally, the steel works with which basic furnaces 
are affiliated use most of the pig iron output themselves. 
In the circumstances of to-day, however, there is a con- 
siderable surplus available for the open market, and this 
would tend to uneconomic prices in unregulated competi- 
tion. It would appear that consumers had covered their 
early requirements at the prices ruling in free competition, 
for current business is inappreciable. 


Biast-furnaces to Restart. 


It is reported that the blast-furnaces at Priorslee, 
Lilleshall, near Wellington (Salop), belonging to the 
Lilleshall Company are to be reopened after being closed 
down for two years. It is anticipated that they will be 
in operation shortly before Christmas. When the furnaces 
were closed down depression settled on the district, 
and the announcement that they are likely to be restarted 
has been received with much satisfaction. 


Steel. 


There is little change in the situation in the steel 
trade on the week. While demand for finished material 
remains poor, there have been increased calls for special 
steels dnd for half-products. Producers in all depart- 
ments maintain recent price levels, and the general position 
is gradually becoming more favourable to local steel- 
masters. There is still a very poor market for construc- 
tional steels, and the local works receive only meagre 





specifications. Little or no business is going to the 
foreigner, despite the fact that in one or two lines, such 
as joists and plates, he has a slight advantage in the matter 
of selling prices. However, as nearly all the local con- 
structional engineers are pledged under the rebate scheme 
to use British steel, demand from the Continent must be 
negligible. District steelmasters hold to the Association 
price for controlled finished material. In the case of boiler 
plates, which are not subject to restraint, values range 
from £8 78. 6d. to £8 10s. per ton. In view of the high 
prices of Continental steel, no new business is being 
arranged for billets and small steel bars. British steel- 
makers, however, are receiving additional business in 
billets and bars, but not to any substantial degree. There 
cannot be any strong flow of business for these lines until 
stocks of foreign steel are exhausted. Manufacturers 
of bright steel nuts and bolts are getting a bigger share 
of the orders circulating. Demand for steel strip, as used 
by the motor manufacturers, is providing regular employ- 
ment, and special steels are also finding a better sale. 
In no department of the market is there any stringency 
and prices are stationary. Small re-rolled bars are quoted 
£6 15s., all-British bars £7, mild steel billets from £4 17s. 6d. 
to £5 7s. 6d., and sheet bars £4 lis. A slight expansion 
is noticeable in the demand for steel scrap, a section of 
the market which has long been severely depressed. Prices 
are unremunerative, but if the present improvement in 
trade is continued values should appreciate to more profit- 
able levels. 


Finished Iron. 


In the wrought iron trade of Staffordshire condi- 
tions continue rather dull, though the hopeful feeling 
present in other departments is also shared by this 
industry. New work is difficult to secure, and orders are of 
limited size. The assistance provided by tariffs and the 
brighter trade conditions in some of the consuming 
industries should eventually lead to an increased call 
for Staffordshire bars. Makers of best grade iron are 
carrying on with fair regularity from week to week, but 
they cannot plan production ahead. They quote £12 
per ton for their output, a price which is firmly adhered 
to. The demand for Crown iron is very weak, and values 
range from £9 to £9 15s. Common bars for the bolt and 
nut and the fencing trades command £7 15s. to £8, and 
makers on account of the relatively high price of Belgian 
competing material are being awarded a larger share of 
the available business. There is no change in the strip 
department. Wrought iron gas tube strip makes from 
£10 7s. 6d. to £10 10s. per ton. 


Sheet Prices. 


Galvanised sheet makers have made a further 
adjustment of prices, adding 10s. on the quotation to the 
home trade for lots of 2 tons and under, making the new 
price for 24-gauge £13 5s. This is said to be in the nature 
of a special concession to merchants. Demand from the 
home trade keeps up well, the market now having more or 
less settled down to the new trading conditions. Export 
orders are fairly numerous, but they are for small tonnages, 
generally speaking, and they do not show any marked 
tendency to grow. The anticipated demand from the 
West Indies, as a result of the hurricane, has not so far 


materialised. Local mills are not getting sufficient work 
to operate regularly. There is no change in the quotation 
of £10 f.o.b. for 24-gauge galvanised corrugated sheets 


for export. 


Cannock Coalfield Reorganisation. 


After a conference last week with the Cannock 
Chase coalowners, the Coal Mines Reorganisation Com- 
mittee formally called upon the coalowners to prepare a 
scheme of amalgamation of collieries under Part II. of 
the Coal Mines Act. Coalowners in this area are not 
enthusiastic over the proposal. Their general attitude 
is that an amalgamation will not secure the improvements 
which the Commission claims for the scheme, and that 
the tendency of big amalgamation is to increase the 
working costs and not to reduce them. They further 
maintain that it is not fair to compel remunerative con- 
cerns to join forces with less profitable pits. The Coal 
Mines Act provides that if the Commission's request to 
Cannock Chase to prepare a scheme is not complied with 
in @ specified time, the Commission will itself prepare one. 
The numerous aspects and interests involved in the 
formulation ef such a scheme and securing its approval 
are against rapid action and the process is likely to be 
a lengthy one. In Cannock Chase coalfield there are 
twenty-six colliery concerns, of which fifteen may be 
described as large undertakings, and employment is found 
for about 26,000 persons. Output in recent years has been 
between 5,000,000 and 6,000,000 tons annually. There 
are companies operating several pits each, and there are 
others which work one pit only. 


Birmingham and Electricity. 


Demand for electricity increases in Birmingham, 
despite the trade depression. The trading account of the 
Birmingham Electric Supply Committee for the half 
year to September last shows an increase in output of 
134 per cent. over 1931. The number of consumers 
continues to grow, 12,000 additional premises having been 
coupled to the mains during the year to date. A new 
output record for the department was established last 
week, when, in one day, the output from the power stations 
exceeded 2,179,000 units. An output of over 2 million 
units in a day is frequently experienced. 


£156,000 Sewage Scheme. 


The West Bromwich town authorities have 
approached the Ministry of Health for sanction to borrow 
£119,309 for works of sewage disposal, and £37,430 for 
works of sewerage in Barr Wood. An inquiry has been 
held, at which details of the scheme were given and a 
satisfactory result is anticipated. 














LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER. 
Mersey Tunnel Finance. 


LATEST estimates of the ultumate cost of the new 
Mersey Tunnel, which were presented at a special meeting 
of the Liverpool City Council by Sir Thomas White, the 
chairman of the Joint Tunnel Committee, are given as 
£7,723,000, of which £600,000 represents accumulated 
interest capitalised and £45,000, the cost of parliamentary 
promotions. The total income necessary to carry on the 
tunnel, including £153,000 for debt redemption and 
interest, £47,000 for the loan equalisation fund, £10,000 
for reserve, and £10,000 for working expenses, is estimated 
at £220,000 a year. The sum of £110,000 is expected to 
be raised from tolls, and of the balance of £110,000, 
Birkenhead rates will furnish £18,000 and Liverpool 
rates the remaining £92,000. The work of construction 
will not be completed before May, 1934, but the Tunnel 
Committee is considering the possibility, by means of a 
temporary ventilation plant costing £75,000, of opening 
the tunnel before that date. Considerable additional 
expense has been involved because of the necessity of 
carrying noxious fumes above the level of high buildings 
that have recently been erected. Moreover, the vibration 
due to fans has had to be deadened by the construction of 
cavity walls. 


Municipal Fuel for Motor Omnibuses. 


Manchester Gas Committee has accepted a 
proposal by Mr. A. L. Holton, the chief gas engineer, for 
the installation of plant at the Partington and Bradford 
road gasworks of the department, capable of producing 
about 340,000 gallons of pure benzole a year, and tenders 
for the erection of the plant are to be invited. In addition 
to the benzole, Mr. Holton expects to produce about 
100,000 gallons of solvent naphtha annually, a ready 
market for which will be found in rubber-proofing and 
allied industries in the Manchester and Salford districts, 
whilst an outlet for the benzole as a motor fuel is available 
in the motor omnibuses run by the Manchester Corpora- 
tion transport department. This department, it is anti- 
cipated, will effect a very substantial saving on the cost 
of its fuel supplies, and the gas department is expecting 
that the process will prove to be a lucrative source of 
revenue. By about the end of March the process will 
probably be in operation, and Mr. Holton has expressed 
the view that the capital expenditure on the plant will be 
recouped within a period of fifteen to eighteen months. 
Demonstrations have been arranged by Mr. J. F. Richards, 
the manager of the Oldham Corporation tramways depart 
ment, of a new device to enable petrol engines of ordinary 
design to be run on creosote oil. It is understood that the 
manufacture of the device is to be started in the Oldham 
district, and that work will be found for about 200 people 


New Motor Omnibuses for Manchester. 


Subject to the approval of the City Council, the 
Manchester Corporation Transport Committee has decided 
to call for tenders for the construction of thirty double 
decker motor omnibuses to add to the existing fleet of 350 


Salford’s £250,000 Exhibition Hall. 


An agreement has been arrived at between the 
Salford Corporation and the Central Midland Trust, Ltd., 
London, for the lease to the latter of the site formerly 
occupied by the cattle market in Cross-lane, Salford. The 
proposal is to erect an exhibition hall, which, it is claimed, 
will be bigger than Olympia, London, and to construct a 
sports stadium, the total cost of the scheme being esti 
mated at about £250,000. 


Non-ferrous Metals. 


Quiet and generally easy conditions have ruled 
in the market for non-ferrous metals during the past 
week, copper, exceptionally, finishing up with a slight 
gain on balance after losses in the two previous weeks 
The home trade demand for copper has been very desultory, 
and, indeed, speculative interest in this metal and also 
in tin has likewise been slow, so that the turnover in each 
case has been extremely moderate. At times, copper 
prices have represented substantial declines compared 
with the rates ruling a week ago for standard brands, 
but in the last day or two the tone has been somewhat 
steadier, and at the moment of writing values are about 
2s. 6d. per ton above the levels current last week. The 
demand for tin during the week has been particularly 
quiet, and, notwithstanding the fact that stocks of the 
metal at port warehouses in this country show a further 
contraction, there has been a fall in prices of little short 
of £3 per ton, bringing the closing rate lower than it has 
been since the middle of October. Lead prices are down 
on the week to the extent of 5s. per ton, and business in 
this section has been distinctly moderate, whilst spelter, 
after maintaining a firm front during recent weeks, is 
5s. per ton cheaper on balance, in this case, also, values 
having been forced to a lower level than has obtained 
for about six weeks. 


Iron and Steel. 


Debts payment uncertainty has had a depressing 
influence on the iron and steel markets here during the 
past week, and, at the moment, traders are not disposed 
to take too cheerful a view of the immediate outlook. 
In the foundry iron section, current sales tend to be of 
little more than a hand-to-mouth character, and there 
is little inclination among consumers to buy for any 
distance ahead. Plentiful supplies of machinery scrap 
continue to be offered in the Lancashire district at prices 
which are little more than half those current for foundry 
iron, and the effect on sales of the latter is pronounced 
In spite of this, however, aggregate deliveries made by 
one of the leading Midland ironmaking firms to consumers 
in this district during November have been slightly better 
than in any month since April. Meanwhile, Staffordshire 
and Derbyshire No. 3 iron for delivery in the Manchester 
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area is maintained on the basis of 67s. per ton, Northamp- 
tonshire being quoted at 65s. 6d., Derbyshire forge at 
62s., Scottish foundry at about 83s. 6d., and West Coast 
hematite at 8ls. Only quiet sales of bar iron are reported, 
but prices keep up at £10 5s. per ton for Lancashire best 
quality material, and £9 15s. for Crown bars. The demand 
for steel of all descriptions, but more especially for the 
constructional varietier is on a disappointing scale, 
and delivery specifications for all classes relate to small 
quantities. Re-rollers of small bars are taking a somewhat 
firmer stand and are less disposed to accept the low rates 
that were being indicated a month or two ago, the present 
basis being at about £7 per ton. Acid and basic boiler 
plates are quoted in the region of £8 10s. per ton. The 
controlled products are unchanged, joists being on offer 
at £8 15s. per ton, sections at £8 7s. 6d., tank plates at 
£8 17s. 6d., and large diameter bars at £9 7s. 6d. 


BARROW-IN-FURNESS. 
Hematite. 


The position in the hematite pig iron markets is, 
if anything, showing a slightly better tone. The signs are 
not very definite, but there is, on the whole a little more 
confidence being shown. On the other hand, the market 
has got to improve very considerably yet, before it can be 
called even normal. A reduction of stocks continues, and 
at Barrow the position is such that preparations are being 
made to put the ironworks in order before starting pro- 
duction. The ironworks will go on next week, and it is 
probable that the steel departments which have been 
idle for a while will also restart. The general demand for 
iron is steady, and is mostly confined to home buyers, 
the dispatches abroad still being on the very light side. 
The iron ore trade is dull, but the restarting at Barrow will 
improve the demand locally. The steel trade remains 
quiet, but contracts are held which will keep the rail mills 
going for a time when they restart. The hoop section of 
the Barrow works is better cireumstanced, and is fairly 
well booked. 








SHEFFIELD. 


(From our own Correspondent.) 


Heavy Industries Improvement. 


THe improving tendency of local industry, 
previously reported, continues, and there has been a 
further advance this week in the booking of orders, in 
the receipt of inquiries, and in the volume of work on 
hand. The unemployment figures show a reduction, and 
a considerable number of men who had been working three 
days a week are now being employed four or more days a 
week or even full time. A decidedly better tone prevails 
in crude and heavy steel, and there are definite signs of 
improvement. Rolling mills are busier on sheets and strip 
than they have been for a long period, and the export 
business in special steels, such as stainless and various 
alloy steels, has gone up considerably. 


Steel Ingot Production. 


In spite of generally unfavourable conditions 
during the past year, the United Steel Companies, Ltd., 
it is revealed, has maintained a volume of trade in its 
steel products in excess of the previous year, and in this 
direction it has further increased its production in relation 
to that of the country as a whole. In the year 1929-30 
the company produced 1,135,192 tons of steel ingots, or 
12-4 per cent. of the country’s make; in 1930-31 it pro- 
duced 778,546 tons of steel ingots, or 13-91 per cent. of 
the country’s make ; and in 1931-32 it produced 795,545 
tons of steel ingots, or 15-3 per cent. of the country’s 
make. The firm has acquired the North Lincolnshire 
fronworks, which adjoin its Appleby Steel Works. These 
ironworks are not modern, and it is intended to close them. 


Submarine Work. 


A fair amount of work will come to Sheffield for 
a big variety of steel parts, forgings, &c., in connection 
with the construction for the Admiralty of a super- 
submarine. Vickers-Armstrongs are to build it at Barrow, 
and it will be of the *‘ Thames ”’ class. 


Huge Casting. 


A casting, comprising 94 tons of metal, has been 
cast at the Newhall Works of the Brightside Foundry and 
Engineering Company, Ltd., Sheffield. The molten metal 
was poured into a mould approximately 9ft. 6in. square 
by 7ft. deep. The finished product will be an anvil block 
for an 80-cwt. drop stamp, and will weigh 86 tons, the 
amount of metal melted being 104 tons. The mould took 
three men four weeks to make, and was filled by the metal 
in nine minutes. The order was placed by a Lincoln firm. 


Steel Strip for Mersey Tunnel. 


In the scheme of decoration of the Mersey Tunnel 
is included a dado on both sides of the tunnel for the whole 
of its length. Several types of panelling, including tiles, 
were tried, but it was finally decided to adopt a dado 
about 6ft. 6in. in height, made up of sheets of black glass, 
faced top and bottom and between sections with stainless 
steel strip, l}in. by }in., this being considered the most 
durable. The order for the whole of the stainless steel 
required has been placed with the English Steel Corpora- 
tion, Ltd., Vickers Works, Sheffield, and as the tunnel is 
about 3 miles long, over 25 miles of strip will be supplied 
to Messrs. Mellowes, of Sheffield, who wili make and fit 
the dado. The strip will be made from “‘ Immaculate ” 
steel, slightly modified in order to meet the special 
conditions demanded. 


Mine Roof Support. 


The extent to which steel is being introduced in 
coal mines is shown by the fact that the Park Gate Iron 
and Steel Company, Ltd., has opened a new department 
for the manufacture of steel props and steel arch roof 


supports in pits. Full-time employment is being found 
for the equivalent of 300 to 400 men on this new line. 


Stainless Steel for Ships. 


An important test has recently been carried out 
in the use of stainless steel in ships, both inside and 
outside. Sheftield-made stainless steel fittings have been 
thoroughly tested during a 100 days’ voyage of a liner to 
Australia and back, and the experts agree that stainless 
steel samples, including many which were placed on the 
ship in fully exposed positions, have proved entirely 
satisfactory. The tests were arranged by Mr. 8. Bernard 
Attenborough, of Stainless Steel Goods, Ltd., Sheffield. 
Although a number of experiments had been carried out 
previous to this test in relation to the resistance of stain- 
less steel to corrosion from sea water, this is the first prac- 
tical test carried out in which all forms of stainless steel 
have been tested on an actual voyage passing through all 
the varied climatic conditions met with, including the 
monsoon and tropical heat. Of the 100 exhibits and 
articles tested, not one has failed, no corrosive damage 
having occurred in any case. This fact, reported upon by 
the commander of the ship, is confirmed in a report signed 
by Brown Bayley’s Steel Works, Ltd., Thos. Firth and 
John Brown, Ltd., and Samuel Osborn and Co., Ltd. 
It appears that the only change that occurred to the 
exposed pieces was surface stains which were removed by 
rubbing; there was no corrosive damage. The steel- 
makers express the view that if riveted stainless steel 
plates are used for shipbuilding purposes they will obviate 
during the life of the ship the damage now caused through 
the corrosion of mild steel or iron. The report continues : 
** So far as inside and deck fittings are concerned, we are 
satisfied that 18 per cent. chromium, 8 per cent. nickel, 
stainless steel has been proved to be in every way suitable 
for such purposes, and we do not anticipate that any 
corrosion or other damage would occur through either sea 
water or the general climatic conditions they would be 
subject to.” 


Famous Businesses. 


It is announced that Viners, Ltd., silver, electro- 
plate, and cutlery manufacturers, of Broomhall-street, 
Sheffield, have purchased from the receiver the freehold 
works, the plant, stock, goodwill, &c., of Thomas Turner 
and Co. (Sheffield), Ltd., of Suffolk-road. It is the inten- 
tion of the purchasers to continue the business in its present 
home. Turners was established in 1806. The business 
of Hawksworth, Eyre and Co., Ltd., silver and electro- 
plate manufacturers, Rockingham-street, another of the 
oldest and most reputed in the trade, has been closed and 
the employees dispersed. Trade depression has com- 
pelled the proprietors to give up the struggle. The busi- 
ness was established nearly a century and a-half ago. 
The firm has in its possession some thousands of valuable 
dies, many of which were used in the production of articles 
of Old Sheffield plate a hundred years and more ago. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Shipbuilding Outlook Better. 


THERE is, perhaps, a slightly more hopeful view 
in regard to the shipbuilding industry on the North-East 
Coast. It is understood that there are a few more inquiries 
for new vessels, and there is a prospect of more naval 
work coming to the Tyne. It does not follow, of course, 
that shipowners in asking for quotations have definitely 
decided to build, but it shows that the question of obtain- 
ing new tonnage is under consideration, and that if prices 
are favourable, they may place orders. Two or three North 
Country shipowning firms are reported to have sent out 
inquiries. There has also been a slightly increased activity 
in shipping, and a few more vessels have gone into service, 
while others have been disposed of to be broken up or 
sold to new owners, mostly foreign. A good deal of 
interest has been evoked by the proposals set forth in 
the House of Commons by Mr. Samuel Storey, M.P. for 
Sunderland, who urged upon the Government the necessity 
of constructive aid for shipbuilding. The general opinion, 
however, seems to be that the less the Government 
interferes with industries, the better they will flourish. 
Shipbuilders on the North-East Coast are, on the whole, 
inclined to the view that only better freights and the 
scrapping of obsolete vessels will really help the industry. 
Shipbuilders have a tradition of carrying on the industry 
without assistance, and they will be reluctant to abandon 
that tradition. 


Cleveland Iron Trade. 


Inquiries in the Cleveland pig iron trade are 
expanding, and actual sales are better. Although the 
bulk of the orders are for small quantities for prompt 
delivery, a few inquiries for periods ahead are in circula- 
tion. Small export sales have been negotiated at slightly 
below the fixed home prices, and Scottish consumers, 
who still enjoy the special rebates, have somewhat 
increased their purchases. Home deliveries however, are 
only made at the following prices :—No. 1 Cleveland 
foundry iron, 6ls.; No. 3 G.M.B., 58s. 6d.; No. 4 foundry, 
57s. 6d., and No. 4 forge, 57s. 


Hematite Pig Iron. 


Sales of East Coast hematite pig iron are on a 
rather heavier scale, but there is a big output for disposal 
besides heavy stocks, and the price of mixed numbers, 
though firmer, has not advanced beyond 59s. No. 1 
quality is at a premium of 6d. per ton. 


Ironmaking Materials. 

Business in the foreign ore trade rules on very 
quiet lines, but a few contracts are now running out, 
and it is expected that some consumers will be on the 
market again shortly for supplies. Owing to a rise in 





freights, best Bilbao Rubio is quoted 14s. 9d. to 15s. 


c.i.f. Tees. Blast-furnace coke is a dull market at 14s. 6¢ 
for good medium qualities delivered at North-East Coast 
works. 


Iron Trade Wages Unchanged. 


The accountants to the North of England 
manufactured iron trade have certified the average net 
selling price of manufactured iron for the two months 
ending October 31st last to have been £8 15s. L0-12d. per 
ton, which compares with £8 16s. 0-39d. per ton in the 
previous two months. In accordance with the sliding 
scale arrangement, there will be no change in the puddling 
and other forge and mill wages during the two month+ 
which commenced on Monday. 


Manufactured Iron and Steel. 


The manfuactured iron and steel market reflect. 
an improving tendency. Little Continental materia! 
is now being purchased owing to the rise in price, and 
works in this district are getting orders for supplie« 
which formerly went abroad. The export demand for 
finished steel is also on a better scale owing to the low 
value, which gives exporters an advantage. Bridge 
building steel is well taken up, and there are inquiries 
for railway requisites. Prices are unchanged. During 
the past few days a brisk demand has set in for iron and 
steel scrap, and considerable quantities have been sold 
to Japan, Germany, Poland, and Italy. This animation 
is stated to be due, to some extent, to the effect of the 
fall of the pound and the low prices ruling recently 
There are some substantial stocks of both iron and stee! 
scrap in the district, but if the demand continues on the 
present scale, they will be quickly liquidated. Values 
show a marked upward tendency. 


The Coal Quota. 


The Central Board in London under the Coal! 
Mines Act has granted an application by the Northumber 
land collieries for an increase in the quota for the current 
quarter ending on December 3list. The amount of the 
advance is disappointing, however. It is to be only 34 
per cent., which will bring the queta to 88 per cent 
As fixed for October Ist, it was about 84} per cent., but 
the demand has been so great for large steams that it is 
possible that many collieries have sold considerably 
above that percentage already. If the volume of trade 
continues as at present, there may be much idlenesss 
at the pits during December for the reason that the 
quota has already been disposed of. These collieries 
are not likely to risk a fine of 2s. 6d. per ton for over 
production. At the instigation of the Government a 
deputation of Northern coal operators is going to Denmark 
to endeavour to increase the export of coal to that country 
under the present quota restrictions. Many members 
of that deputation will be unable to offer coal to be shipped 
during the next few months. 


The Coal Trade. 


The signs of improving demand in the North of 
England coal trade are undiminished, and the outlook is 
brighter than for a long time past. In both counties 
Northumberland and Durham—the collieries are working 
more regularly, but an irritating position is threatened 
as a result of the operations of the quota system. Some of 
the collieries are quickly approaching their limit, and there 
is still a month to go. The recent firm tone ruling in the 
steam coal export position is fully maintained. Merchants 
report numerous inquiries for prompt and forward ship- 
ment, but, as the collieries are practically sold out for 
this year’s production, new business is difficult to place. 
Prices rule firm, and for the first quarter of next year 
inquiries are also numerous, but business is maturing 
slowly through the reluctance of holders to commit them- 
selves. Meantime, quoted prices are firm for best 
Northumberland steams at 1l4s., and for special Wear 
steams at 15s. 6d. Tyne primes are scarce at 13s. 3d., 
and other classes can be readily cleared at 12s. 6d. The 
active demand for screened steams has increased the pro- 
duction of smalls, which, however, the market is absorbing 
freely, prices remaining firm with best at 8s. 6d. and 
ordinary at 8s. A better tone prevails in every section of 
the Durham market. Demand is on the upgrade, and 
with the outlook brighter prices rule steady. Best gas 
are 14s. 6d., and special qualities 15s. to 15s. 14d. 
Secondary gas are booking more freely, and with a growing 
scarcity are quoted steadier at 13s. 3d. to 13s. 6d. Durham 
coking unscreened are also showing a slightly better move- 
ment, and are fully steady at 13s. to 13s. 6d. The bunker 
coal trade is active, all the first-class qualities being freely 
cleared at 14s., and good ordinary are steadier at 13s. 
to 13s. 3d. Actual business in gas coke is slow, for, despite 
continued active inquiry, little is available, and buyers 
have to sound other districts. For odd parcels 18s. 6d. 
is readily obtained, and for vertical coke 23s. Patent oven 
coke is moving more steadily, with prices on the whole 
firmer at 15s. 6d., with superior brands at 16s. 6d. Coke 
nuts are steady at 16s. to 18s. 








SCOTLAND. 


(From our own Correspondent.) 


Steel. 


THE position in the Scottish eteel trade is, on the 
whole, unchanged. There are so far no signs of a broaden 
ing out of home demands, and business is most irregular. 
The outlook for export appears a little more hopeful. 
Booking’ are not large in any oo eye but inquiries 
are comparatively well maintained, a larger proportion of 
which may eventually materialise. Makers of heavy steel 
still experience a distinct shortage in specifications for 
plates, sections, and joists. The scarcity of orders for 
shipbuilding material is the predominating feature, 


Steel Sheets. 


The slight improvement in the demand for heavy 





black sheets has been maintained, and makers specialising 
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in the lighter gauges are fairly well employed. Galvanised 
sheets, on the other hand, are rather dull at present. 


Tubes. 


The inquiry for tubes has been comparatively 
good for some time past, but consumers are very slow in 
placing orders, and the actual business fixed has been dis- 
appointing. 


Iron. 


Bar iron makers experience great difficulty in 
making headway against the depression which has long 
beset this department, and there does not yet appear to be 
any sign of improvement. The total turnover in bars 
and strips is still meagre. Re-rolled steel bars are not quite 
so poorly placed, but producers also find conditions diffi- 
cult, and business quiet and irregular, with quotations 
at £7 5s. home and £6 10s. per ton export. 


Wages in the Iron Trade. 


Intimation has been made to the joint secretaries 
of the Scottish Iron Trade Conciliation and Arbitration 
Board that the average net selling price of iron during 


September and October last has been certified at 
£9 16s. 10-55d. This means a reduction of 2} per cent. 


in the basis rates of the wages of workmen. 
Pig Iron. 


The output of pig iron is still confined to the 
production of two furnaces, and this, along with stocks in 
makers’ yards, is ample to meet all requirements. Last 
week 450 tons of pig iron arrived in this district from 
Barrow 


Coal Quota Increased. 


The coal quota for Scotland has been increased 
to 77 per cent., and the collieries will now be able to 
inerease production by 300,000 tons this quarter. The 
increase asked for amounted to 400,000 tons. The 
increase allowed only involves two working days, and in 
all probability many collieries will have exhausted their 
quota allowance before the end of the year, and will have 
to close down. It is likely that a considerable portion of 
the extra output will be absorbed by the home market, as 
exporters are of the opinion that business with foreigners 
is practically over for this year. 


Coal. 
The market continued strong throughout the 
week. Export fuel, apart from navigations and Lothians’ 


smalls, is very scarce, and exporters not only find difficulty 
in securing fresh supplies, but also in obtaining sufficient 
fuel to meet shipments now due. It is not expected that 
the extra supplies which will be available as a result of the 
increased quota will affect the export market, as in all 
probability the greater proportion will be sold in the home 
market. Meanwhile Lanarkshire splints are well booked, 
ells comparatively busy, and steams well held. All Fife- 
shire fuels are scarce, with treble nuts particularly strong. 
Lothians steams and smalls are obtainable for fairly prompt 
shipment. Aggregate shipments amounted to 235,929 
tons, against 251,768 in the preceding week and 231,888 
tons in the same week last year. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


The Coal Trade. 


CONSIDERABLE interest is displayed locally 
concerning the progress of schemes for the production 
of oil from coal, and this interest has been enhanced by 
reports of the Government's intentions, and the safe- 
guards and assurances it is likely to give before the 
promoters launch out on the hydrogenation enterprise. 
Whatever comes of the proposed scheme it is inevitable 
considerable time must elapse before it can take definite 
shape, and in the meantime those who are at the head of 
the coal industry realise that they must continue their 
efforts to find markets for their products. It is extremely 
difficult in the face of competition not only to find new 
markets, but to hold those that they have, and, unfor- 
tunately, the foreign demand for steam coals does not 
broaden. Coalowners and exporters are not, however, 
daunted by the disappointing inquiry, but continued 
to explore every possibility of finding an outlet and are 
prepared to take very substantial financial risks in order 
to secure any business that is available. Orders for 
current delivery are far from numerous, and contract 
business is on a limited scale. Still, hopes are entertained 
that before the end of the year negotiations for supplies 
of coal and patent fuel over 1933 will improve. At the 
moment the most notable inquiry on the market is that 
from the French State Railways for 230,000 tons of large 
steam coals, and 70,000 tons of smalls for delivery at the 
various North French coasting and bay ports over next 
year. Tenders have to be in on December 2nd, and hold 
good for ten days. The French authorities are, of course, 
asking for prices for coals from other areas, but, not- 
withstanding this, it is hoped that South Wales will get 
a share of the order. Meantime, statistics show how 
stationary are the coal and coke shipments from this 
district. According to the returns issued by the Great 
Western Railway Company for the six ports under its 
control, the total last week—that is, for steam and 
anthracite coals—came to 396,430 tons, as compared with 
396,275 tons for the preceding week, while for the corre- 
sponding period of last year the quantity was 413,783 
tons. Last week finished up with the number of idle 
tipping appliances at the steam coal ports between 
Newport and Barry standing at thirty-two, but, as the 
result of arrivals of tonnage over the week-end, the number 
fell to twenty-seven. 








Anthracite Section. 


Now that the Canadian season is over the situa- 
tion regarding anthracite has undergone a change. Only 
recently Swansea experienced abnormal! loading pressure, 
but now the conditions have appreciably altered. At 
the end of last week and the beginning of this week the 
report as to the dock position at Swansea showed that 
there were two tipping appliances idle, Sir Alfred Cope, 
the managing director of the Amalgamated Anthracite 
Collieries, Ltd., who left last week for a business visit to 
Canada, admitted that now that shipments of coal to 
Canada had ceased, trade was getting very difficult. He 
remarked that Continental and other purchasers appeared 
to be holding back their winter orders and his company 
had been compelled to reduce outputs. Producers of 
anthracite on the Continent and in America had reduced 
their prices substantially in the last few months, and 
South Wales might have to follow. Furthermore, 
unremunerative collieries might have to be closed down. 


Coal Quotas and Minima. 


Reference was made recently to the movement 
for revising schedules of minimum prices, and the need 
for bringing them more into line though, so far as can be 
ascertained, there has been no development as yet of note. 
In this connection it was pointed out that the Scottish 
coalowners had made an application for an increase in 
their production of 400,000 tons to the end of the current 
year. At the time no action was reported to have been 
taken, except that it was understood that the Scottish 
coalowners were advised to put up their prices. Since 
then it is reliably stated that the Scottish coalowners 
have been granted an increase in their production quota 
of 300,000 tons to the end of this year strictly on the 
condition that this extra quantity is for export purposes 
only, and that it shall not affect the quota for inland 
purposes. The reason for this concession is stated to be 
the fact that Scottish coalowners have made considerable 
inroads into the Polish competition, and it is certainly 
a fact that the latter has this year been substantially 
met, as returns for the first nine months of this year 
reveal that Polish exports have fallen off to the extent 
of over 3 million tons as compared with 1931. 


Miscellaneous Items. 


Eleven mills at Baldwins Tin-plate Works at 
Swansea Docks resumed operations on Monday, and the 
black plate, pickling, annealing and cold roll depart- 
ments re-start on Monday next, while the tin-house men 
return on December 12th. When in full commission 
these works employ about 800 men. Russian Oil Products, 
Ltd., have completed negotiations with the Great Western 
Railway Company for the lease of land on the Ely River 
adjoining the Penarth Harbour, on which is to be erected 
a new depét, including a large storage tank. This will 
be the centre for the distribution of their products for 
South Wales. Arrangements for the establishment of 
Merthyr’s new aluminium alloy industry at Cyfarthfa 
are reported to be progressing satisfactorily. Buildings 
have been placed at the free disposal of the promoters, 
these being on the site of the old Cyfarthfa lronworks, 
and it is stated that two furnaces built for experimental 
purposes have been completed. 


Engineering Exhibition. 


The eleventh engineering Exhibition which 
opened at the Greyfriars Hall, Cardiff, last week, and 
remains open until Saturday next, has been an unpre- 
cedented which is evidence of the faith still 
held in the future of this district. The attendances daily 
have been extremely satisfactory, and on Saturday 
last nearly 3000 people visited the hall, this being about 
a record, though hopes are entertained that even this 
figure will be exceeded on Saturday next, the closing day. 
No less than eight technical organisations were officially 
represented and separately welcomed to the exhibition 
last Saturday, and all the speakers were full of their 
congratulations to the South Wales Institute of Engineers, 
which organised it 


Success, 


Water in Mines. 
Speaking at the annual dinner of the South 
Wales and Monmouthshire branch of the Institute of 


Mine Surveyors, held at Cardiff on Saturday last, Captain 
J. MacLeod Carey, O.B.E. (H.M. Divisional Inspector 
of Mines), said that members were aware of the demands 
he had made upon them in the preparation of 6in. plans 
of all the workings in the coalfield. The plans were now 
locked up in his drawing-office and members had, perhaps, 
wondered why such demands were made. The story 
could be summed up in a single word—water. Water 
was a necessary joy on the surface, but an undiluted 
eurse below ground. That was where the accuracy and 
excellence of the surveyors’ work came in, for, as the older 
pits finished, they became filled with water, to remain for 
all time a menace to life and property at a lower level. 
It was in order to keep a sharp eye on those water-logged 
areas that, some years ago, he asked them to help him by 
making plans of the workings in their various properties, 
surveying the levels, &c., sq that the approach of water 
might be closely watched and guarded against. They 
were engaged on a great task which would take years to 
complete, but which, when finished, would be a record 
of the workings throughout each seam in the steam coal 
series. 


Big Tin-plate Order. 


The announcement by Sir Wm. Firth that 
Richard Thomas and Co., Ltd., of which he is chairman, 
has secured an order for one million boxes of tin-plates 
from an American company operating in Canada has 
created very considerable satisfaction in South Wales. 
This order is the direct result of the revision of duties at 
the Ottawa Conference. This is the largest tin-plate order 
secured by this district for three years, and is equivalent 
to approximately one-sixth of Messrs. Richard Thomas 
and Co.’s annual production. The order represents in 











value about £700,000. The South Wales tin-plate industry 
as a whole is operating at about 55 per cent. of its capacity 


Current Business. 


Operations in steam coals during the past week 
have not shown any new feature, and, on the whole, remain 
about steady. Large coals of most qualities are much in 
need of prompt orders, but the demand for sized qualities, 
especially of dry description, continues to be well main 
tained, and prices are at a premium upon scheduled 
minima. Washed smalls are also a good market. Patent 
fuel is without any change, and coke keeps about steady. 
Pitwood is firmer for prompt supplies, and prices are 
about 22s. 6d. to 23s. 








BOOKS OF REFERENCE. 


Kelly’s Directory of the Engineering, Hardware, Metal, 
and Motor Trades, 1932. London: Kelly’s Directories, 
Ltd., 186, Strand, W.C.2. Price 45s. net.—The twentieth 
edition of this valuable directory needs no introduction, 
its predecessors are so well known and universally used. 
The contents are as follows :—Counties and Towns 
arranged alphabetically; Alphabetical classification of 
trades in the London area; Alphabetical classification of 
tradés in England, Scotland, and Wales; Manufacturers 
of iron and steel sections ; List of proprietary articles and 
trade names. We commend this book to all business 
houses as a comprehensive and accurate general directory 
for the trades it covers. 








CONTRACTS. 


C. A. Parsons anp Co., Ltd., Newecastle-on-Tyne, have 
received an order for a turbo type alternator and exciter of 
6000 kW capacity from the N.V. Koninklijke Maatschappij 
“ De Schelde " for the Flushing electricity works. 


Tue Finland State Railways have placed an order for the bulk 
of their 1933 requirements of rails and sole-plates with two 
British firms of steel manufacturers, Dorman, Long and Co., 
Ltd., and the United Steel Companies, Ltd. The total tonnage 
involved is slightly in excess of 10,000, with a total value of 
approximately £85,000 sterling. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


TayLor AND Husparp, Ltd., Leicester, have acquired the 
goodwill, patterns, drawings, records, &c., appertaining to th« 
business lately carried on and known as the Bedford Engineering 
Compary, Bedford, manufacturers of steam and electric cranes 


Ransomes AND Raprer, Ltd., inform us that they have 
obtained a licence to manufacture axial flow screw fans under 
Gill patents. Standard sizes range from jin. water gauge to 
8in. water gauge, but higher pressures can be obtained from fans 
outside the standard range 








CATALOGUES. 


Hopxinsons, Ltd., Huddersfield.—Centrifugal pump list No 
C. 3210. 

Ciype ALLoy Stee, Company, Ltd., Motherwell.—A leaflet 
on some special steels. 


Georce Ex.ison, Ltd., Perry Bar, Birmingham. Overload 


Protection of Electric Motors.” 


Sm W. H. Barmey anv Co., Ltd., Salford, Manchester. 
List No. 632 of reducing valves. 
Loranoo, Ltd., 42, Newlands Park, 8.E.26.—List A.R. 250 


of rotary files and profile grindstones. 


Ruston anp Horwnspy, Ltd., Lincoln 
firm's 2—2}-ton crude oil engine road roller. 


Catalogue on the 
229 of 


REAVELL anv Co., Ltd., Ipswich.—Pamphilet the 


sequence valve for agitation by compressed air. 


Sreet Barret Company, Ltd., Phenix Whari, Uxbridge, 
Middlesex.—A folder listing the firm's products. 


Duntor Russer Company, Ltd., Cambridge-street, Manches- 
ter.—Booklets on belting, hose and rubber floors. 


Ropert Jenkins anpd Co., Ltd., Rotherham.—-General 
catalogue of boilers, calorifiers, tanks, pans, chemical plant, & 


BritisH STEELWoRK Association, Artillery House, Victoria- 
street, 8.W.1.—A brochure on factories of steel frame con- 
struction. 

Butter Macurne Toot Company, Ltd., Victoria Lrogworkss 
Halifax.—Sheet 2B, describing an 8}in. stroke tool-room 
shaping machine. 

Visco Enorneerine Company, Ltd., Stafford-road, Croydon, 
Surrey.—Publication No. 322 on the firm's self-cleaning, 
rotating air filter. 

Brusx Evectrrica, Encrneerine Company, Ltd., Falcon 
Works, Loughborough.—aA catalogue giving details of “N”’ 
type induction motors. 

Ciews Perersen Piston Rine AND ENGINEERING COMPANY, 
Ltd., Mill-lane, N.W.6.—Particulars of a slotted scraper ring 
in the “ Clupet " design. 

Stanpace Power Covpiines, Ltd., 100, Blackstock-road, 
N.4.—A folder on resilient coupling for industrial machinery 
and an announcement regarding a reduction in list prices. 


Taskers or Anpover (1932), Ltd., Andover, Hants.—A 
booklet illustrating some of the firm's products which include 
road rollers, tractors, trailers, carriages, boilers, tanks, &c. 

Automotive Propvcrs Company, Litd., Brock House, 
Langham-street, W.1.—Partioulars of the “ Heywood ” high- 
pressure injection starter and the “ Aster” iron-aluminium 
piston. 

W. Cannineo anv Co., Ltd., 133-137, Great Hampton-street, 
Birmingham.—Two new publications, ‘‘ Depolarised Nickel 
Anodes of 99/100 per cent. Purity " and ‘‘ Aids to Closer Con 
trol of Plating Deposits.” 

Cutoripse Exscrrican Storace Company, Ltd., Clifton 

tion, M hester.—A book entitled “‘ A Solution to the 
Shunting Problem,” giving the advantages of the various 
types of electric locomotives. 
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Current Prices for Metals and Fuels. 




















































































IRON ORE. STEEL (continued). _ FUELS. 
N.W. Coast— Home. Export. SCOTLAND. 
(1) Native .. 16/6 to 20/—- | N.E. Coast— £ s. d. £ s. d. LANARKsHIRE— Export. 
(1) Spanish 17/— to 24/- Peraee’s6 ta OO ~~ Or ee. “2 715 O (f.0.b. Glasgow)—Steam .. : : 14/- 
WB. Cosse— er sea oe, me ges ? 2 Ps el een ial at 15/6 
Native , 18/— to 21/- Boiler Plates (Marine)... 10 10 0 .. e Splint ; - 15/6 to 17/- 
Foreign (c.i.f.) 15/- = oe we We OD cn = - Trebles = ‘ . 15/- to 16/- 
Joists —— » BiBB Bons . aul o» o Doubles . 13/— to 13/6 
Heavy Rails .. : » SM: Ox o v Singles iF 
Ee oe oe ee AYRSHIRE— 
PIG IRON. Channels... .. 0 56 0. £9 to £9 5s. (f.0.b. Ports)—Steam 13/— to 13/6 
Home. Export. Hard Billets . am oe * * Jewel : 16/6 
£ 6s. d. £ s. d. Soft Billets 510 0 = - Trebles . 15/6 to 16/- 
(8) Scortanp— N.W. Coast— FIFESHIRE— 
Hematite 3°? = B (f.0.b. Methil or Burnt- 
No. 1 Foundry 310 0 ne ti cua island)—Steam .. 12/6 to 14/- 
No. 3 Foundry 37 6 tiny Aguada - te! ses) Screened Navigation . 16/6 to 17/6 
Light Rails .. - 810 Oto 815 0 ‘ ; 
. Trebles . , °° 17/— to 18/6 
N.E. Coast— Billets .. .. 610 Oto 9 0 0 
Hematite Mixed Nos 219 0 2 1% 0 arg Baye to Baye 
No. ' aakiel ‘ ~ . MANOHESTER— Singles . . 11/6 to 12 
me or ‘ 219 6 219 6 Bars (Round) . ~ 2? 2 Lorsuyss— 
aT ‘ : » (Small Round) 7 0 0 (f.0.b. Leith) —Best Steam 13/- to 13/6 
— ; ie . 241.6 Hoops (Baling) 0 0 0 915 0 Secondary Steam .. 12/6 
N eer ica ees oat Stoel) o:0 6. 815 0 Trebles . 15/6 to 16 /- 
i ‘ — — . ~ ae " : ~ : Pietes 6s. Ck os 8 17 6to 9 2 6 Doubles . 12/— to 12/6 
xO. ouncry — “ » (Lanes. Boiler) .. 8 10 0 Singles 11/3 to 11/6 
No. 4 Forge 217 0 217 0 SHEFFIELD— 
2 ( v.W , SNGLAND. 
Mottled 216 6 216 6 Siemens Acid Billets 9 2 6 (basis) 6) H.W. Coast SONE A Tacs 
White 216 6 216 6 Hard Basic 8 2 6and8 12 6 Steams . 50/6 to 38/6 
: aah pia? Household 32/6 to 52/6 
MIpLanps— Intermediate Basic 612 6and7 2 6 * 
Soft Basic 515 0 Coke = 19/— to 22/6 
¢) Staffs.— (Delivered to Station.) _ : we NorTHUMBERLAND— 
All-mine (Cold-blast) om Hoops .. 2S 2e 0% 6 eh Ohh. 13/6 
North Staffs. Forge 310. oer Seen simi Second Steams ; 12/3 to 12/6 
» Foundry.. 3 6 0. MIDLANDs— Steam Smalls. 8/6 
ee Small Relied Bere : — Unscreened 12/6 to 13/- 
Foundry No. 3 omive (all British) 7 0 Oto 7 5 O Household 27/- to 39 
ounary No. < dilling Small Re-rolled Bars .. 615 0.. .. Dossas— 
Forge 217 6 Billets and Sheet Bars = 4.17 6to 5 7 6 Best Ges 14/6 
e) Derbyshire— Galv. Sheete +» «+ oe IL & Ot013 5 0 10 0 O Seoead .. 13/3 to 13/6 
No. 3 Foundry 3 6 0 (2) Staffordshire Hoops .. 910 0. ; Household 25/— to 37 
Forge ae at (d) Angles .. ‘ 8 7 6 Foundry Coke 24 
(d) Joists .. 815 0. ; , : 
(8) Lincolnshire (d) Tees 976. SHEFFIELD— nian 
. ckec ranc 7 2 
No. 3 Foundry (d) Bridge'and Tank Plates 8 17 6 me ew one Neat aaat tae “ a 
No. 4F ‘ i Ma South Yorkshire Best 23 /— to 24, 
NO. orge Boiler Plates .. .. - & 7 6to8 100 z - : - 
Basic South Yorkshire Seconds 18/— to 21 
Derbyshire Best House 22/— to 23/6 
4) N.W. Coasr— Derbyshire Best Brights 18/— to 20 
N. Lanes. and Cum NON-FERROUS METALS. Screened Seconds 17/6 to 19 
13.15 6 (a) Swansea - ahi 7 ot Kitchen Coal 16/6 to 17/6 
Hematite Mixed Nos. 4 0 6(b) 7 in-plates, LC. Wby i¢ .. f.0.b 15/8 to 16/3 Best Screened Nuts 17/— to 18/6 
'4 5 6(e) Steck Sie (eam) .. =. 8 Small Screened Nuts 16/- to 16/6 
2 Sapmate . =_— Yorkshire Hards . \7/- to 18 
Copper (cash)... ed Ae Derbyshire Hards 17/- to 18 
MANUFACTURED IRON. 2 wa tile Rough Slacks. 8/6 to 9/6 
a a Spanish Lead (cash) .. . il 3 9 Nutty Slacks 7/-to 8/6 
> 6 ¢ »* i . 4 sh) (three months) : s ° Blast-furnace Coke (Inland) 10/— on rail at ovens 
. 7 — mpetter (eas “? - oe lis S ‘urnace and Foundry Coke (Export), f.o.b., 14/6 to 15/6 
SCOTLAND— m (three months) P 6 2 6 a : = 
Crown Bars 915 0 9 5 0 CARDIFF— (9) SOUTH WALES. 
Best MANCHESTER— Sanaa Chitin s 
ae Copper, Best Selected Ingots 37 > 0 Dest Guoshetens Sange 19/6 to 19/9 
N.E. Coast- Electrolytic .. .. 38 2 6 
‘ “4 Second Smokeless Large 18/9 to 19/6 
Iron Rivets 1b 5&5 O es Strong Sheets ‘ 65 0 0 int i aie 19/- to 19/6 
Common Bars 9 5 0 Tubes (Basis Price), Ib. 0 0 10 yoga 8 . 
. . Ordinary Dry Large 17/9 to 18/3 
Best Bars ome 0 5 0. Brass Tubes (Basis Price), Ib. 00 9 - ¢ 
Best Black Vein Large 18/3 to 18/6 
Double Best Bars 1015 0. » Condenser, lb. .. 0 O11} Western Valley Larg 17/9 to 18/ 
es sarge . , 7 3 
Trebl ae . engli ee 3 12 
sents ast Dane aiie Lead, a ~- - . Best Eastern Valley Large . 17/74 to 17/9 
LaNncs.— s is —— ; “68 e Ordinary Eastern Valley Large... .. 17/3 to 17/6 
Crown Bars 915. 0. on Sie Ra es we Best Steam Smalls. 13/— to 13/6 
Best Bars 10 56 O Aluminium (per ton—raw ingot) -. £95 Ordinary Smalls .. li-to 13/- 
Hoops 12 00. Washed Nuts. . 19/— to 31/- 
oa No. 3 Rhondda Large 19/6 to 19/9 
5. Tomme— ; FERRO ALLOYS. = A Smalls 15/- to 16/- 
Crown Bars . 9 16 o, Tungsten Metal Powder .... . 1/10} per Ib. No. 2 2 Large .. 17/- to 17/3 
Beet Bars - 10185 0. Ferro Tungsten .. . . ce 1/1) per Ib. nt » Through 15/6 to 16/- 
Hoops 200. Per T > I 
r Ton. Per Unit. - eo Smailis. . ° . i4/ to 14/3 
MIpDLANDs— Ferro Chrome, 4 p.c. to 6 p.c. carbon £25 15 0 8/- Foundry Coke (Export) R 22/6 to 36/6 
Crown Bars ‘ 9 0 Oto 915 0 ” : 6pc.to8pc. .. .. £2410 0 7/6 Furnace Coke (Export) - «+ «+ IT/- to 18/- 
Marked Bars (Staffs. ) _ ie ee Sp.c.tolOpc... .. £22 5 0 7/- Patent Fuel .. . 20/- 
Nut and Bolt Bars 8 0 Oto 810 0 Specially Refined , Pitwood (ex ship) . 22/6 to 23/- 
Gas Tube Strip 10 7 6to1010 0 Max. 2 p.c. carbon £36 10 0 il SwanseEa— 
1 p.c. carbon . £42 12 0 14/- Anthracite Coals : 
, 0-70p.c.carbon £44 0 0 16 Best Big Vein Large 36/— to 38/6 
” ” +» carbon free. . 1/— per lb. Seconds 27/— to 34/- 
STEEL. (d) Metallic Chromium aha uahe ; 2/9 per Ib. Red Vein , . 22/— to 26/6 
(6) Home. (7) Export. | Ferro Manganese (per ton) . sic £10 15 0 for home Machine-made Cobbles. iv ¢ 37/6 to 48/6 
£ s. d. , £ s. d. o » 9 . . «+ £915 0 for export Nuts Py Ara .. 36/6 to 48/6 
(5) ScorLanp— + Silicon, 45 p.c. to 50 p.c. .. £13 10 Oscale 5/—per Beans : .. 28/6 to 32/6 
Boiler Plates (Marine)... 9 0 0. 810 0 unit Peas - «+ 19/6 to 21/- 
os » (Land) = * * 75 p.c. .. . £19 10 Oscale 6/— per Breaker Dufi since cial 8/6 to 9/6 
Ship Plates, jin.andup 815 0 715 0 unit Rubbly Culm. . oe 8/6 to 9/6 
Gestions 5.‘ o. \« e'F' @ 77 6 Vanadium . 12/6 per Ib. Steam Coals : 
Steel Sheets, jin. .. _ ae oe. - 715 0 Molybdenum “a ‘ ‘ 6/3 per lb. Large .. .. ‘ 20/— to 20/6 
Sheets (Gal. Cor. 24B.G.) 11 5 0O—10 Ton 10 0 0 » Titanium (carbon free j j 9d. per lb. Seconds .. i i ; 18/- to 20 
Lots and Upwards Delivered Glasgow Stations. | Nickel (perton) .. .. .. £245 0 0 Smalls .. : 11/6 to 13/- 
» (Gal. Cor. 24 B.G.) For Canada eee 7/9 per Ib. Cargo Through -- «- 16/-to 17/6 
(1) Delivered. (2) Net Makers’ Works. (8) f.o.b. Makers’ Works, approximate. (4) Delivered Sheffield. (5) Glasgow, Lanarkshire and Ayrshire. (6) Home Prices— 
All delivered Glasgow Station. (7) Export Prices—f.o.b. Glasgow. (8) Except where otherwise indicated, coals are per ton at pit for inland and f.o.b. for export, and coke is per ton on 
rail at ovens and f.o.b. for export. (9) Per ton f.o.b. (a) Delivered Glasgow. (b) Delivered Sheffield. (c) Delivered Birmingham. (d) Rebate: Joists (minimum), 22/6 ; 
Ordinary Ship, Bridge, and Tank Plates and Sections, 15/- if home 3 fine purch from iated British Steel Makers. (e) Delivered Black Country Stations. 
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French Engineering Notes. 


(From our own € orrespondent in Paris.) 
European Federation of Engineers. 


SINCE the initiation four months ago of a move- 
ment for the creation of a European Federation of 
Engineers, the progress made has been satisfactory, 
according to a report submitted at a meeting that preceded 
a banquet held last week in Paris. The meeting was 
attended by a large number of engineers, amongst whom 
were delegates representing several countries. It was 
presided over by Monsieur Yves Le Trocquer, Senator 
and President of the Comité d’Initiative. Monsieur A 
Guiselin stated that the proposal to group engineers into 
a European federation had met with general approval. 








and that the principle of such an organisation had been | 


accepted by Germany, Austria, Belgium, Denmark, Spain, 
Poland, and Czechoslovakia, while favourable replies 
were expected from other countries. Monsieur 
Troequer wished to make it clear that national initiative 
had nothing to do with the operations of the committee, 
which was preparing a method of work whereby all coun 
tries would collaborate on equal terms. A scheme had 
been prepared covering the aims of the proposed Federa- 
tion. That scheme could be examined by the different 


engineering institutions, which could make any sugges 


Le | 


tions with a view to the whole matter being discussed, | 


and the statutes finally settled, at a conference of dele 
four months’ In the 
speeches following the banquet, which was presided over 
by Monsieur Gourdeau, Under-Secretary of State for 
Public Works, Monsieur Le Trocquer defined some of the 
Federation, among which were 
notably the protection of the professional interests of 
engineers and the raising of their status. He referred to 
the work that devolved upon engineers in “* canalising the 
the uncontrolled employment of which 
was majniy responsible for the existing state of over 
production of goods. Representing the International 
Labour Bureau at Geneva, Monsieur Mario Roques 
pleaded for a grouping of engineers, without which, he 
said, it seemed almost impossible to carry out the pro- 
grammes of public works. Geneva had its plans, but it 
could go little or nothing for their execution. Reports 
and documents of all kinds were found to be so much waste 
literature so far as the actual carrying out of the plans 
were concerned, and no one but engineers could say in 
what way they should be undertaken. All the speakers 
urged the necessity of unity of action on the part of engi- 
neers as a means of breaking down international barriers, 
for the common good. 


gates to be held in three or time. 


aims of the proposed 


use of machines,” 


Public Works and Engineering. 


Nearly all branches of the engineering industry 
have been complaining that they will get no relief from the 
scheme of national equipment, as prepared by the Govern- 
ment, and the Minister of Public Works has therefore 
invited manufacturers to offer plans of undertakings that 
will benefit them directly, so that there is some probability 
of the programme being modified in order to give them at 
least partial satisfaction. Such relief is badly needed, for 
the year is ending under conditions that leave the outlook 
more than ever precarious for manufacturers, who can 
only look forward to the completion of international 
agreements that will revive confidence. Meanwhile they 
must just hold on until business begins to recover. The 
situation of wagon builders is typical. Hardly any new 
orders of importance have been given out this year, and 
as the old orders are worked off, men are discharged 
With very few exceptions, builders have nothing more 
to do. One old-established wagon-building firm has gone 
into liquidation. The railways have not been authorised 
to buy more than what is strictly necessary, primarily, 
no doubt, on the ground of their desperate financial 
situation, but it is supposed that the Government is 
holding up expenditure in view of the proposal which will 
be presented to Parliament for the amalgamation vf all 
the railway systems. The scheme is meeting with strong 
opposition everywhere, except amongst the Socialist 
politicians. 


The Use of Waste. 


There is being held in Paris an Exhibition of 
Waste, which has been prepared by the Union des Indus- 
tries Métallurgiques et Miniéres, de la Construction 
Mécanique, Electrique, et Métallique, a comprehensive 
body that embraces all the industrial associations, and 
has a membership of 9300 representing 95 per cent. of 
the metallurgical, metal working, electrical, and allied 
trades throughout the country. The Union is guardian 
of the manufacturing industries as a whole, and while 
looking after the general interests of its members, it has 
given close attention to industrial organisation in the 
direction of effecting economies. The Exhibition is a 
small one, but it serves the purpose of showing the serious 
effects of waste in manufacture and of indicating how the 
enormous loss to industry from that waste can be saved 
with a little care and attention. In the present crisis, 
when business is at a very low ebb and manufacturing 
costs are rising, the only hope lies in good organisation 
and the strictest economy. The examples presented by 
members of the Union are intended to prove that a proper 
utilisation of scrap and waste can make all the difference 
in the financial success or failure of a manufacturing 
business. There are examples to show how to utilise sheet 
metal scrap, tin cans, cardboard boxes, and anything else 
that may accumulate in the factory and stores. A railway 
company shows a broken coach window from which discs 
have been cut for industrial uses, while another exhibitor 
employs the carbide sludge from acetylene welding plants 
to whitewash buildings. Old boats, railway coach 
couplings, pipe joints, and many things that are usually 
thrown on the scrap heap are retrieved and made suffi- 
ciently good to be used over again. In the same way, 
office materials are used until there is nothing left of them. 
The waste of time in offices, works, and factories is not 
forgotten. The Exhibition is a curious and informative 
lesson in industrial thrift, though the effect of such thrift 
being practised by railway companies and other consumers 
is not altogether conducive to industrial activity. 








British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, _ ia 
at ls. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 


INTERNAL COMBUSTION ENGINES. 


382,571 May Ii7th, 1932 Sieeve VALVE EnNoines, British 





Continental Motors, Ltd., 150, St. Vincent-street, Glasgow 
This invention is merely a matter of the clearance between 
the sleeve valve and the cylinder. In the vicinity of the ports 


citors C and D. E and F are the supply mains. The motor is 
started and stopped by the switch G, and reversed by the 
switch H, which interchanges the connections of the ends of 
the winding A. A single-pole switch J, which short circuits the 
capacitor C when the motor is at standstill, is opened when the 
motor has run up to speed. The capacity required for starting 
is usually more than twice that required for running. Thus, of 
the two capacitors, D will usually have the greater capacity. 
Each of the sections C and D may comprise a single condenser, 
or several grouped in series or in parallel. The ewitch J may be 
operated by hand or by a centrifugal device driven by the 
motor. The arrangement, which has many advantages, includ 
ing improved power factor and quiet running, is yonene 


useful when applied to automatically controlled reversible 
motors.—October 20th, 1932. 
SWITCHGEAR. 


382,000. August 10th, 1931 ELECTRIC SWITCHGEAR INSTALLA 
TIONs, Felten und Guilleaume Carlewerk Actiengesellschaft 
of Kéln-Milheim, Germany. 

The bus-bars of the enclosed switchgear installation described 


| in this specification consist of three single-core cables, which are 
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A, and at the bottom, where guiding is necessary, the clearance 
is about 0-0005in. for a 3}in. cylinder. Above and below the 
clearance is increased to 0-002in. It is said that these propor 
tions provide an effective gas seal and good lubrication, while 
carbonisation is prevented.—October 27th, 1932 


TURBINE MACHINERY. 





382,251. June l4th, 1932.--Cross-compoUuNy TURBINES, The 
British Thomson-Houston Company, Ltd., Crown House, 


This invention concerns cross-compound marine steam turbines 
driving twin screws, in which there is no mechanical connection | 
between the two shafts. It is, naturally, desirable to share 
the load equally between the high and low-pressure sete ; | 
but this requirement complicated by the fact that, 

| 


Aldwych, London, W.C.2. 
| 
] 


8 





assuming the boiler and condenser pressures to remain | 
constant, the pressure drop in the H.P. set will be accentuated 
and that in the L.P. set reduced by a reduction in the total 
output. The inventors arrange a series of valves in the inlet 
to the first stage of the L.P. set, as shown at A, and as the load 
is decreased close these in succession, so as to create a back 
pressure on the H.P. turbine, and prevent it from taking more 
than its share of the load.—October 20th, 1932. 


DYNAMOS AND MOTORS. 
382,209. April 6th, 1932.—SINGLE-PHAsE InpucTION Morors, 
The English Electric Company, Ltd., of Queen's House, 
28, Kingsway, London, W.C.2; Reginald Donahoe Ball, 


and Leslie Roberts, both in Phenix Works, Bradford. 
This invention consists in dividing the capacitors of a single 


N?382.209 
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hase capacitator motor into two sections in series with one 
another, and in short circuiting one of them until the motor has 
run up to s A is the running and B the starting winding 





of the motor stator. In series with the winding B are the capa- 


arranged at a definite distance one behind the other in one single 






































plane. The power circuit breakers Aare arranged on the track 
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pedestals B in such a manner that they can be run along it 
Che single-core cables C serve as bus-bara. The cable cores are 
connected in the metallic junction casings D, with the fixed 
plug-in contacts F, by means of the leads E. The single-core 
cables C are suitably bent downwards round the junction 
casings D at the points G. The junction casings D may be 
provided with indentations for the purpose of facilitating the 
guiding of the cable. —October 20th, 1932 


TRANSMISSION OF POWER. 


381,299. September 4th, 1931.—Fricrion 
Sahli-Kummer, Knonau, Zurich, 
Sahli, 120, Kalkbreitestrasse, Zurich. 

his is a friction clutch and free-wheel combined. The driving 
shaft A carries a flange B, on to which there ia bolted a ring ( 


Ciurenes, E. 
Switzerland, and A 


N° 381,299 





with an internal V groove. A second flange PD acts as a bearing 
for the driven shaft FE. Friction pads F are pressed into the 
V groove by inclined toggles G. An expanding spring H is 
used to make preliminary contact between the pads and the 
October 3rd, 1932. 


groove 


MEASURING AND TESTING INSTRUMENTS. 


382,079. November 2nd, 1931 ELecrric PoLanitry Testers, 
Herbert Bagshaw Prentice, of Primley Park-road, Alwood 
ley, Leeds, Yorks., and William Tindall, of 20, Spring 
Bank-crescent, Headingley, Leeds 

In accordance with this invention, the handle A of a screw 
driver is made of an appropriate insulating material, such as 

Bakelite, and is formed with a central hole which affords a 

housing for a neon tube B. A lateral aperture C is provided to 

permit of ready inspection of the latter when the screw-driver 


N° 382 079 
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is being used for polarity testing. The inner electrode D of the 
neon tube is brought out at the lower end of the latter, and is 
connected directly to the operative metal portion E of the tool 
The outer electrode F may be in the form of a metal sheath, 
partially surrounding the tube, so as not to obstruct the inspec 
tion aperture, and the electrode F is connected by a wire to an 
earthing stud G screwed into the upper end of the bore in the 
handle A. The earthing stud or contact may take any other 
appropriate form, and may be secured to or let into the handle 
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or part attached thereto, at any convenient position. In use, 
ionisation of the gas in the tube takes place whenever the 
operative portion of the tool is placed in contact with a broken 
electric circuit point at a higher potential than the striking 
voltage of the tube, the other contact being adapted to be 
earthed as desired by touching with the finger or thumb so as 
to cause the tester to indicate whether or not the electric circuit 
is alive.—October 20th, 1932. 


MOTOR CARS AND ROAD TRAFFIC. 


381,841. March Sth, 1932.—InTERRUPTERS FOR ELECTRIC 
IGNITION APPARATUS OF INTERNAL COMBUSTION ENGINES, 
Robert Bosch Aktiengesellschaft, of 4, Militdrstrasse, 
Stuttgart, Germany. 

This invention relates to adjustable interrupters for battery 
ignition devices of internal combustion engines. In the casing A 
the adjustable interrupter plate B is mounted and carries the 
fixed contact C and the rocking lever D with the contact E. 
The rocking lever is operated by the cam F mounted on the 
armature shaft. For adjusting the plate two angle pieces G 
are provided and the end of a hewtes traction wire J is fitted 
in the slot. The casing has two sockets K to receive the retrac- 
tion spring L. The spring is tensioned between the angle piece 
G and a nut M which is serewed into one of the sockets. A pro- 
jection O on the wall of the casing projecting into a recess P in 





























le 


the interrupter plate limits the adjustment of the plate. The 
condenser 8 is arranged in a compartment situated above the 
imterrupter compartment proper and is open on the side facing 
the wall of a dynamo or engine in order to enable the condenser 
to be inserted. Between the condenser compartment and the 
interrupter compartment is an opening through which the 
current-conducting cable R is led to the terminal S and the 
connecting cable T between the condenser and this terminal. 
On the interrupter casing the distributor disc W is mounted, 
the rotating distributor piece X of which is mounted on the 
armature shaft. The advantages of the invention are that the 
Bowden wire can be connected on either side, and by the 
particular formation of the casing all parts of the interrupter 
are protected against dirt and water and also against mechanical 
interference. The connecting socket which is not in use is, of 
course, closed by a stopper.—October 13th, 1932. 


SHIPS AND BOATS. 


382,590. June 22nd, 1932.—Sea ANcHORs, 
Georg-Grénigstrasse, Bremen, Germany. 

The inventor explains that the ordinary type of sea anchor 

tends to yaw about when being towed, on account of unsym- 


H. Hein, 17, 





A, / 


metric flow of water across its face. He consequently makes 
the anchor rotate by means of propeller-like fins A. Holes B 
may be provided in the anchor to allow a flow of water from 
the inside against the vanes. Presumably, a swivel is put in the 
tow-line._—October 27th, 1932. 


MISCELLANEOUS. 


382,029. September 21st, 1931.—Mzroury Vapour REcrTIFIERs, 
The General Electric Company, Ltd., of Magnet House, 
Kingsway, London, W.C.2, and Enrico Gallizia, of The 
General Electric Company, Ltd., Engineering Works, 
Witton, Birmingham. 

This specification describes a method of heating a rectifier 


N°382,029 














before it is put on load. Each anode is provided with a cylin- 
drical metal shield A electrically connected to the top plate of 
the rectifier. Around each anode shield there is a heatin 
device B, comprising a coil of electrical resistance materi 
wound around the shield. Before the rectifier is put on load 





the heating coils are connected up to an electrical supply by 
means of conductors passing through the rectifier casing. 
The heating coils B, being arranged around the anode stems, 
soon heat up the anodes C sufficiently to prevent condensation 
of mereury thereon. At the same time the heating coils being 
arranged outside the anode shields also serve to heat the interior 
of the rectifier as a whole, the top plate also being heated by 
heat conduction through the pire 4 shields A. As soon as the 
rectifier has been sufficiently warmed up, it may be put on load, 
and, if desired, the heating coils may be switched off.—-October 
20th, 1932. 
382,192. March 8th, 1932.—AuTomatic Tiprine Skips, A. | 
Faure, rue Verdié, Fermini (Loire), France, and A. Faure, ' 

8, rue de la Loire, Fermini. 
The skip is held in its upright position in the bail A by the 
bottom of the sector B engaging with lugs on its rim. On 





| “Some Industrial Pyrometry Problems,’’ Dr. 


| 


} 

| 

hoisting up to the crown ring © the trigger D passes the ring, | 

as shown by the dotted lines in Fig. 2, and resumes the normal | 
osition, with the ring below the trigger, as shown by the full 

ines. Then, on lowering away the crown ring lifts the trigger, | 
and its cam-shaped end forces down the sector B, releasing the 

skip—see Fig. 3.—October 20th, 1932. 

381,685. September 4th, 1931.._Erecrric Meta Vapour 

Vessets, Aktiengesellschaft Brown, Boveri et Cie., of 

Baden, Switzerland. 

For improving the prevention of back-arcing in metal vapour 
rectifiers and metal vapour control apparatus one or more 
so-called grids are provided in them in front of each anode, 
and are controlled by an A.C. voltage which is synchronous 
with the voltage of the associated anode. This voltage may 
be taken from a resistance voltage divider lying between each 
anode and the cathode. The invention consists in so selecting 
the voltage divider resistances between the cathode and each 
anode that they can be used not only for feeding the grids, 
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but also as excess voltage protection devices. The grids " 
are fed by means of the voltage dividers C, only one of which 
is shown for the sake of clearness. These voltage dividers C 
are, as stated, so constructed as to be suitable not only for 
feeding the grids, but also to act as excess voltage protective 
devices. It is important that they shall be free from induction. 
In this way the excess voltages may be caused to distribute | 
themselves uniformly over the separate vapour paths in ne 
rectifier between each anode and the cathode D. It is also 
of advantage for the voltage dividers C to be made of a 
material, the resistance of which decreases rapidly as the | 


voltage increases.—October 13th, 1932. 








Forthcoming Engagements. 


Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to rake sure of its insertion, the necessary information | 
should reach this office on, or before, the morning of the Monda 
of the week preceding the meetings. In all cases the a 
PLACE at which the meeting is to be held should be clearly stated. 


To-payY. 

Inst. oF MEcHANICAL ENGINEERS.—Storey’s-gate, S.W.1. 
Thomas Low Gray Lecture, ‘‘ Eight Years’ Salvage Work at 
Scapa Flow,” Mr. E. F. Cox. 6 p.m. 

Junior Inst. or EnGtneers.—39, Victoria-street, S.W.1. 
Informal Meeting. Discussion on Engineering Topics. 7.30 p.m. 

Puysicat Socrety.—Imperial College of Science and Tech- 
nology, 8. Kensington, 8.W.7. Meeting. 5 p.m. 

Royat Inst. or Great Brirarin.—21, Albemarle-street, W.1. 
Discourse, “‘ Radio Communications by means of Very Short 
Electric Waves,”’ by the Marchese Marconi. 9 p.m. 

To-pay AND SaTurRDAY, DECEMBER 3RD. 

NortTHAMPTON Potytecunic InstiruTe.—St. John-street, 
E.C.1. To-day: building extension opening. Address by 
H.R.H. the Prince George, K.C. 7 p.m. Presentation of 
prizes. Exhibitions and concerts. 6.30 p.m. to 10 p.m. Satur- 
day: annual conversazione. 6.30 to 11 p.m. 

SaTrurpDay, DECEMBER 3D. 

Inst. or British FounpRYMEN: LancasuHIre.—College of 
Technology, Manchester. ‘‘ Further Notes on Oil Engine 
Foundry Practice,” H. E. Beardshaw. 4 p.m. 








| Oftice 


street, W.1. 


| Dr. C. H. Desch, F.R.S. 


Inst. oF ELECTRICAL ENGINEERS: METER AND INSTRUMENT 
Section.—Florence Restaurant, 56, MRupert-street, W.!. 
Annual dinner, 6.45 for 7 p.m.; reunion, 9.30 p.m. 

Inst. OF MuNIcIPAL AND County ENGINEERS: YORKSHIRE: 
District..--Wakefield. Meetat Town Hall. 1.45 p.m. 

Monvay, DecemBer 5Srn. 

CHARTERED Surveyors’ InstrirutTion._—12, Gt. George-street, 
8.W.1. “ Elimination of Waste in Agriculture,”’ Lord Lyming 
ton. 8 p.m. 

Society or Eneingeers.—-At Geological Society, Burlington 
House, W.1. “ Rapid Hardening Cements,” Mr. D. B. Butler 
6 p.m. 

Tuespay, December 6TH. 

Inst. oF Etecrrica Enorngers: N. MipLanp.—Hotel 
Metropole, Leeds. “An Analysis of the Costs of Electricity 
Supply and its Application in Relation to Various Types of 
Consumers,” Major E. H. E. Woodward and Mr. W. A. Carne 
7 p.m. 

inst. oF Metats: Swansea Section.—Y.M.C.A., Swansea. 
E. Griffiths, 
F.R.S. 6.15 p.m. 

WeEpDNeEsDAY, DeceMBER 7TH. 

Inst. oF Britise FounprymMeN: Preston.—Harris Inst., 
Corporation-street, Preston. ‘* Wages, their Relation to Selling 
Prices,”” Mr. W. A. Hodson. 7.30 p.m. 

Inst. oF Heatine anv VENTILATING ENGINeERS.—Home 
Industrial Museum, Horseferry-road, Westminster, 
8.W.1. “ Examples of Modern Heating, Ventilating and Elec 
trical Installations,’’ Dr. Oscar Faber. 7 p.im. 

Inst. oF Execrricat Exnotneers: Wiretess Secrion. 
Savoy-place, W.C.2. “Some Characteristics of Short-wave 
Propagation,” Professor J. Hollingworth. 6 p.m. 

N.-East Coast Inst. or ENGINEERS AND SHIPBUILDERS 
Grapuate Sxcrion..-Bolbec Hall, Newcastle-upon-Tyn« 
“Coal Conveyors,” Mr. L. P. Gibson, 7.15 p.m. 

Tuurspay, DecemBerR 8TH. 

Inst. oF British FounprymMen: Lancasnirne, BURNLEY 
Section.— Municipal College, Burnley. ‘* Non-ferrous Castings,’ 
Mr. W. F. Sklenar. 7.30 p.m 

Inst. oF Metats : Lonpon LocaL.—Joint meeting with Inst 
of British Foundrymen. Charing Cross Hotel, W.C.2. * Some 
Aspects of the Selection of Engineering Material,” Mr. L. B. 
Hunt. 8 p.m. 

Roya AgronavuticaL Socrery.—At Royal Society of Arts, 
John-street, Adelphi, W.C.2.  “ Air Survey,” Lieut. J. 8. A 
Salt, R.E. 6.30 p.m 

Fripay, DecemBer 9rn. 

Inst. oy Erecrrica, Enciverers;: N.E. Centre, Sfupents. 
—Armstrong College, Newcastle-upon-Tyne. ‘ Applications of 
Electricity on Ships,” Mr. N. H. Denholm. 7.15 p.m. 

Inst. OF MecuantcaL ENGINEERS.—Storey's-gate, 8.W.1. 
Informal meeting. Discussion, ‘‘ A Comparison between Com 


| munistic and Capitalistic Methods of Organisation,’ introduced 


by Mr. J. L. Hodgson. 7 p.m. 

Inst. oF Metats : SHerriecp Loca. 
of Applied Science Dept. of University, Sheffield. 
and Cleaning (Vapour Cleaning),”” Mr. W. F. Jeason. 

Inst. or Sanrrary EnNoriveers.-—Abercorn Rooms, 
Eastern Hotel, 5.C.2. Annual dinner. 6.30 p.m. 

Junior Inst. oy Encineers.—At Royal Soc. of Arts, Adelphi, 
W.C.2. Presidential Address, “‘ The Future of Water Power in 
Great Britain,” Sir Alexander Gibb. 7.30 p.m. 

KeIieuHtey AssocraTion oF ENnoinerrs.—Queen's Hotel, 

eighley. “ Glass and Glass-making,” Mr. R. F. Taylor. 7.30 p.m 

N.-East Coast Inst. or ENGINEERS AND SHIPBUILDERS. 

“ Manewuvring of a 
Mr. G. H 


In Non-ferrous Section 
* Degreasing 
7.30 p.m 


Creat 


K 

Mining Inst., Newcastie-upon-Tyne. 
Semi-balanced Rudders of Twin-serew Ships,” 
Bottomley. 6 p.m. 


Raitway Cius.—57, Fetter-lane, E.C.4. ‘Some Pre-war 


| Cross-country Train Services,"’ Mr. G. W. T. Daniel. 7.30 p.m. 


21, Albemarle 


9 p.m. 


Roya. Instirvtion or Great Britain 
Discourse, by Mr. J. G. Gray. 
Frimpay aNp Saturpay, DecemMBer 9TH AND l0rH 

Boroven Po.iytrecunic.—Borough-road, 8.E.1. Exhibition 

of Students’ Work. Friday, 6-9 p.m.; Saturday, 2.30—9.30 p.m 
Monpay, Decemper l2rsa. 

Inst. or Metats: Scorrisu Locat (Joint Meeting with Inst 
of Engineers and Shipbuilders in Scotland).—39, Elmbank 
crescent, GI w. ‘Ageing and Age-hardening in Metals,’ 
7.30 p.m. 

Inst. oF Transport.—At Inst. of Electrical Engineers, 
Savdy-place, W.C.2. Discussion, “ British Main Line Electri 
fication,’ Mr. F. Lydall. 5.30 p.m. 

Royat Soc. or Arts.—John-street, Adelphi, W.C.2. Fother- 
gill Trust Lecture, ‘‘ Design and Construction of Buildings in 
Relation to Fire Risks,”” Mr. Maurice E. Webb. 8 p.m. 

Turspay, DecemBer 13ru. 

Dieser Enorve Users Assoc.—Caxton Hall, 8.W.1. 
“Report of Committee on Heavy-oil Engine Working Costs, 
1931-32.” 3 p.m. 

Hutt Association oF ENGINEERS. 
Society’s Dairy, Great Thornton-street, Hull. 
ing,’’ Mr. W. A. Stansfield. 7.15 p.m. 

Inst. or Metats: N.E. Coast Locat.—Electrical Engineer- 
ing Lecture Theatre, Armstrong College, eee 
** Centrifugal Casting of Non-ferrous Alloys,’ Mr. F. W. Rowe 
7.30 p.m. 


At Hull Co-operative 
“ Modern Dairy- 


Wepyespay, DecemBer l|4tu. 

Inst. or Enctneers-In-Cuarce.—St. Bride Institute, Fleet 
street, E.C.4. “‘ Design and Operation of a Thermal Electric 
Storage Plant,’ Mr. E. M. Ackery. 7.30 p.m. 

Tuurspay, DecemBerR 15TH. 

Inst. or Crvm Enorveers: BrrmMineHamM anp Disraicr, 
Assocn.—Queen’s Hotel, Birmingham. Annual Dinner. 6.30 
p-m. for 7 p.m. 

Inst. oF Metats: Birrmincuam Locat.—University, Bir- 
mingham. ‘ Welding of Copper,’’ Mr. H. Martin. 7 p.m. 

Inst. oF SrructruraL Enorneers.—10, Upper Belgrave- 
street, 8.W.1. “ The Lay-out of Roads in Towns,” Col. C. H. 
Bressey. 6.30 p.m. 

Soc. or Cuemicat InpustTRY : PLastics GrouP.— University, 
Woodland-road, Bristol. “‘ Use of Rubber and Ebonite in the 
Chemical Industry,’ Mr. N. Swindin. 7.30 p.m. 

Fripay, Decemper l6rxH. 

Instr. or Etecrricat Enorneers: N.E. Centre, STUDENTS 
SecTion.—Visit to the Optical Works of Sir Howard Grubb, 
Parsons and Co., Ltd., Newcastle-upon-Tyne. 

Inst. oy Exeorrican Enocrveers: N. Eastern.-—Old 
Assembly Rooms, Westgate-road, Newcastle - upon - Tyne 
Annual dinner. 7 for 7.30 p.m. 

Inst. oF MunicriPAL AND County ENGINEERS.—S84, Eccleston - 
square, Westminster, S.W.1. ‘‘ Heavy Traffic—Light Traftic,”” 
Dr. P. E. Spielmann. 6.30 p.m. 

Junior Inst. or Enorverers.—39, Victoria-street, 8.W.1. 
** Manufacture of Photographic Films,” Dr. H. Baines. 7.30 p.m. 

Rattway Cius.—Broad-street Station Restaurant. Twenty- 
sixth annual dinner. 








